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ABSTRACT
S o il s tru c tu re  has long been reco g n ized  as an  im p o rta n t fa c to r  
in flu en c in g  the grow th  of p lan ts  and s o il e ro s io n . The fa c to rs  th a t 
g o vern  the degree and s ta b ility  of s o il s tru c tu re  have been the sub ject 
of co n sid erab le  in v e s tig a tio n . The p r im a ry  o b jec tive  of th is  study 
was to  eva luate  the in fluence of s e v e ra l of these fa c to rs  on the  
s tru c tu re  of som e P le is to c e n e  te rra c e  so ils  in  L o u is ia n a .
B u lk  so il-sam p les  w ere  taken  fro m  fo r ty  d iffe re n t s o il p ro file s  
w hich had a p a ire d  c u ltiv a te d -n o n c u ltiv a te d  re la tio n s h ip . The sam ples  
w ere  lim ite d  to  the L in to n ia , R ich lan d , and O liv ie r  s o il s e rie s .
V a rio u s  p h ys ica l and c h e m ica l d e te rm in a tio n s  w ere  m ade on-the A p , 
A 3 , and Bg h o rizo n s . The in fluences of p a rtic le  s iz e  d is trib u tio n , 
o rg an ic  carbon and n itro g e n  contents and ra tio , fre e  iro n  oxide content, 
the ca tio n  exchange com plex, and pH  w ere  d e te rm in ed  on the content 
a n d .s ize  d is trib u tio n  o f w a te r-s ta b le  ag g reg ates . S im p le  c o rre la tio n s  
w ere  d e te rm in ed  fo r  tw en ty-o n e independent v a r ia b le s . M u ltip le  
c o rre la tio n  c o e ffic ien ts  w ere  com puted to  d e te rm in e  the in fluence of 
up to  s ix  independent v a ria b le s  on ag g reg atio n . L in e a r and c u rv ilin e a r  
re g re s s io n  analyses w ere  p e rfo rm e d  on a ll com parisons th a t w ere  
s ig n ific a n tly  c o rre la te d .
O rg an ic  m a tte r w as by fa r  the m o st im p o rta n t fa c to r in  the
v i i i
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aggregation, o f these s o ils . In c re a s in g  am ounts of o rg an ic  m a tte r  
above th e  tw o p e r cent le v e l in  the Ap and A 3 h o rizo n s , and above 
the one p e r cen t le v e l in  the B 2 h o rizo n , becam e p ro g re s s iv e ly  less  
asso cia ted  w ith  ag g reg atio n . C la y  content was s ig n ific a n tly  c o rre la te d  
w ith  ag g reg atio n  in  only the c u ltiv a te d  A p  h o rizo n s . None of the 
fa c to rs  studied w ere  s ig n ific a n tly  c o rre la te d  w ith  ag g reg atio n  in  the  
A 3 h o rizo n s  o f cu ltiv a te d  s o ils .
IX
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INTRODUCTION
The im p o rtan ce  of good s o il s tru c tu re  to p lan t g row th  and to  the  
a b ility  o f the s o il to  re s is t the e ro s iv e  e ffec ts  of w ind and w a te r has 
long been reco g n ized . The fa c to rs  th a t govern  the deg ree and s ta b ility  
of s o il s tru c tu re  have been the sub ject of con siderab le in ves tig a tio n .
D e s ira b le  s o il s tru c tu re  re s u lts  fro m  an o rie n ta tio n  of a  p re ­
ponderance o f the p r im a ry  s o il p a rtic le s  in to  flo c c u le s  w hich becom e 
cem ented in to  w a te r-s ta b le  ag g reg ates . P a s t re s e a rc h  has shown 
th a t the flo c c u la tio n  of these p r im a ry  p a rtic le s  is  p r im a r ily  a  c o llo d ia l 
e le c tro k in e tic  phenom enon, w hich is  governed by the cations p rese n t 
on the exchange com plex and the e le c tro ly te s  p rese n t in  the s o il 
so lu tion . C em entation  has been shown to  be a ffe c te d  by o rgan ic  
products of m ic ro b io lo g ic a l decom position , oxides of iro n , s ilic o n , 
and a lu m in u m , and by c la y  m in e ra ls .
The p r im a ry  o b jec tive  of th is  study was to  eva luate the in fluence  
of s e v e ra l o f these fa c to rs  on the s tru c tu re  of som e P le is to cen e  
te rra c e  s o ils  in  L o u is ia n a .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
L IT E R A T U R E  R E V IE W
Im p o rtan ce  o f A g g reg atio n
B a v e r (5 ) s tated  th a t the cap ac ity  of a  s o il to  ho ld  w a te r and a ir ,  
as w e ll as the m ovem ent o f a ir  and w a te r th rough  the s o il, is  p r im a r ily  
a  functio n  o f s tru c tu re . The im p o rtan ce  of the s o il possessing a d e s ir ­
ab le  s tru c tu re  has long been reco g n ized  by both fa rm e rs  and re s e a rc h  
w o rk e rs .
M an y in vestig a tio n s  have shown q u ite  co n c lu s iv e ly  th a t su rface  so ils  
possessing a  h igh  d eg ree of la rg e  w a te r-s ta b le  agg regates a re  m uch  
less  susceptib le  to  w ind and w a te r e ro s io n  than  so ils  having a  low  deg ree  
of ag g reg atio n . The s tru c tu re  o f the subso il is  lik e w is e  of im p o rtan ce . 
L u tz  (22) concluded th a t the n o n -e ro s iv e  n atu re  of the D avidson s o il in  
M is s o u ri w as due la rg e ly  to  the h igh  d eg ree  of g ra n u la tio n  of the B h o r i­
zon in to  la rg e , p orou s, and stab le agg regates (g re a te r  than  0 .2 5  m m ). 
W ilson  and B row ning (65 ) w ere  ab le to  c o rre la te  ru n o ff and s o il loss  w ith  
ag g regates g re a te r than 2 . 00  m m  and g re a te r than 1 . 00  mm in  s ize ; 
h o w ever, th e re  w as no c o rre la tio n  fo r  ag g regates o f s m a lle r s iz e .
V an  B a ve l and S c h a lle r (62 ) found th a t on a  M a rs h a ll s ilt  lo a m  s o il 
in . Io w a a h ig h ly  s ig n ific a n t p o s itiv e  c o rre la tio n  e x is te d  betw een ag g reg a­
tio n  and co rn  y ie ld s .
2
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3R u s s e ll (55 ) po in ted  out th a t, - although good s tru c tu re  is  d e s ira b le , 
i t  m ay  not be as im p o rta n t as E n g lis h  fa rm e rs  had b e lie v e d  i t  to  be.
T h is  v ie w  w as supported  to  som e deg ree by the w o rk  of S tric k lin g  (59 ) 
w ho, in  studying the in fluence o f soybeans on the s ta b ility  of s o il a g g re ­
g ates , found no ap p aren t re la tio n s h ip  betw een crop  y ie ld s  and ag g reg a­
tio n . H o w ev er, Page and W illa rd  (42) found th a t poo r p h y s ic a l conditions  
s e v e re ly  lim ite d  p la n t g row th  on h e a v y -te x tu re d  s o ils  in  O hio.
F o rm a tio n  and S ta b ility  o f A g g reg ates
A g g reg ate  fo rm a tio n  in  so ils  invo lves  m o re  than  the p u re ly  c o llo d ia l 
p o in t o f v ie w  o f flo c c u la tio n . B a v e r (5 ) s tated  th a t flo c c u la tio n  and  
stab le  ag g reg ate  fo rm a tio n  a re  n o t’synonym ous. H e po in ted  out th a t 
the fo rm e r is  p r im a r ily  e le c tro k in e tic  in .n a tu re  and the flo c cu les  w ill 
be s tab le  on ly so long as the flo c c u la tin g  agent is  p re s e n t. F ro m  the  
po in t o f v ie w  of s o il s tru c tu re , aggregate fo rm a tio n  re q u ire s  a  cem enta­
tio n  o r b inding to g e th er o f flo c c u la te d  p a rtic le s . Th u s, flo c c u la tio n  m ay  
a id  in  the ag g reg atio n  p ro cess  but is  no t ag g reg atio n  in  its e lf  ( 10 ) .
S id e r i (57 ) s ta ted  th a t the san d -c lay -h u m u s  m ix tu re  having  an excess  
of hum us is  an  unstab le  sys tem . H e proposed (56 ) o rie n te d  ad sorp tion  
of c la y  on sand and hum us on c la y . H e v is u a liz e d  (57) the s o il aggregate  
as consis ting  o f tw o d is tin c t p a rts . One of th e s e , the a n e s tro p ic , consists  
of la m in a r p a rtic le s  of hum us -  c la y - sand, w h ich  sep ara tes  fro m  the  
m ix tu re  a fte r  c la y  is  s a tu ra ted  w ith  hum us. T h is  com ponent is  a m ed iu m  
o f h ig h  v is c o s ity  and c o m p a ra tiv e ly  lo w  su rface  ten s io n . The o rgan ic
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
4is o tro p ic  com ponent has the sam e c a p illa ry  constant as w a te r. B ecause  
of th is  d iffe re n c e  in  su rface  ten s io n  the o rg an ic  m a tte r m u st d is trib u te  
its e lf  a t the p e rip h e ry  o f the a n is tro p ic  substance, which, occupies the  
c e n tra l p o s itio n . Thu s, the s p h e ric a l fo rm  o f g ra n u la r s tru c tu re  is  a  
sign o f the accu m u la tio n  o f an am orphous la y e r o f hum us a t the p e rip h e ry , 
as a  re s u lt o f w hich g ra n u la r aggregates have an im m ense su rface  en ­
c lo sed  in  a  s m a ll vo lum e.
S id e ri (57 ) po in ted  out th a t the d e s tru c tio n  of g ran u la tio n  m u st be 
accom panied by the e lim in a tio n  o f the su rface  la y e r  o f am orphous organ ic  
m a tte r . P lo w in g  b rin g s  about a  change in  conditions th a t a llo w s the  
o rie n te d  la y e r  o f o rg an ic  substances a t the su rface  of the aggregate to  
be d es tro ye d . S id e ri concluded th a t th is  exp la ins the decrease in  a g g re ­
gation  being out of p ro p o rtio n  to  d ecreases in  the supply of hum us in  the 
s o il.
Bouyoucos (7) s ta ted  th a t the s ize  in to  w hich  the p a rtic le s  and granu les  
s la c k  n a tu ra lly  seem s to  be re m a rk a b ly  stab le  and in  e q u ilib riu m , and  
a  la rg e  am ount o f fo rc e  has to  be ap p lied  to  m ake th is  o rig in a l s ize  
s m a lle r . S ince the s ize  of the p a rtic le s  and granu les in to  w hich so ils  
s la c k  in  w a te r has such a  m a rk e d  s ta b ility , he b e lieved  th a t these p a r t i­
c les  and g ran u les  con stitu te  the n a tu ra l, u ltim a te  s tru c tu re  o f s o ils . 
A cco rd in g  to  BouyoucoB, the o rd in a ry  s tru c tu re  seen under f ie ld  con­
d itio n s  is  no t the n a tu ra l u ltim a te  s tru c tu re  bu t the a c c id e n ta l, a r t if ic ia l,  
changeable and te m p o ra ry  s tru c tu re . O b servatio n s  m ade by, R obinson  
and Page (5 4 ) on the s lack ing  o f d iffe re n t c la y  m in e ra ls  in d ica ted  th a t
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5slack in g  can be caused by e ith e r sw ellin g  o f the aggregate o r by the  
p re s s u re  developed by c a p illa ry  fo rc e s  o f the e n te rin g  w a te r on a ir  
entrapped  w ith in  the ag g reg ate . T h e ir  m easu rem en ts  o f the w etting  
angles of w a te r on c la y  su rfaces  showed th a t the d e s tru c tiv e  fo rc e s  o f 
entrapped  a ir  w ere  reduced by adsorbed o rg an ic  m a tte r , and th a t r e s i­
dues of m ic ro b ia l decom position  w ere  resp o n s ib le  fo r  la rg e  decreases  
in  the d e s tru c tiv e  fo rc e s , p r im a r ily  due to  the fa c t th a t th is  m a te r ia l 
reduced the w e tta b ility  o f the ag g reg ate .
W ittm u ss and M a z u ra k  (64 ) p resen ted  data to  show th a t as the  
d ia m e te r o f the agg regate  d ecreased  the s ta b ility  in c re a s e d . T h is  is  
in  ag reem en t w ith  m any o th er in ves tig a tio n s  and m ay  be an exp ress io n  
of B ouyoucos's d iscussio n  of u ltim a te  n a tu ra l s tru c tu re .
In flu en ce  of O rg an ic  M a tte r
D a ta  obtained in  an  e xp erim en t conducted by R obinson and P age (54) 
in d ica ted  th a t o rg an ic  m a tte r asso cia ted  w ith  the c la y  fra c tio n  and p re ­
sum ably adsorbed  on the surfaces of the c la y  p a rtic le s  was th e  fra c tio n  
m o st e ffe c tiv e  in  agg regate  s ta b iliz a tio n . T h e  c h ie f cem enting agent 
was the c la y  w ith  its  adsorbed  o rgan ic  m a tte r . T h e y  suggested th a t m od i­
fic a tio n  o f the p ro p e rtie s  o f the c la y  m u st be the b as is  o f aggregate  
s ta b iliz a tio n  b y  o rg an ic  m a tte r .
S tric k lin g  (59) found th a t a  lin e a r  re la tio n s h ip  ex is te d  betw een  
agg reg ates g re a te r than 1 .00  m m  and g re a te r  than 0 .2 5  m m . H e s tated  
th a t o rg an ic  m a tte r content was a  good in d ic a tio n  o f s o il ag g reg ate  s ta b ility .
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6K ro th  and Page (19 ) in ves tig a ted  s e v e ra l n a tu ra l and syn thetic  
cem enting substances and concluded th a t p o la r substances re s u ltin g  
fro m  decom position  o f fre s h  o rg an ic  m a tte r w ere  the m o st e ffe c tiv e  
in  ag g regating  cu ltiv a te d  s o ils . The m o re  re s is ta n t hum us, fa ts , w axes, 
and re s in s  w ere  a lso  found to  be e ffe c tiv e .
R eed and S tu rg is  (52 ) conducted v a rio u s  studies to  d e te rm in e  the  
e ffec ts  o f cropping and floo d ing  on seven r ic e  so ils  in  L o u is ia n a . The  
e ffec ts  o f rep ea ted  cropping and flood ing  on the p h y s ic a l condition  of 
C ro w ley  c la y  lo am  w ere  m easu red  by aggregate d e te rm in a tio n s  and the  
ra te  o f w a te r p e rc o la tio n  through  the s o il. V a rio u s  ch e m ica l tre a tm e n ts  
w ere  m ade in  an a tte m p t to  im p ro ve  the p h y s ic a l cond ition  o f th is  s o il. 
The tre a tm e n ts  m o st e ffe c tiv e  in  in c re a s in g  w a te r p e rc o la tio n  and b u ild ­
ing up s tru c tu ra l ag g reg atio n  w ere  the add itions of legum inous o rg an ic  
m a tte r in  the fo rm  of chopped soybean p la n ts . The ad d itio n  of 0 . 8 p e r  
cent o rg an ic  m a tte r to  the s o il in c re a s e d  the w a te r-s ta b le  aggregates  
fro m  18 to  30 p e r cen t and in c re a s e d  the averag e  p e rc o la tio n  ra te , over 
a tw en ty -m o n th  p e rio d , fro m  0 .9  to  85. 0 c . c . p e r h o u r. T h is  re s u lte d  
in  a  127. 8 p e r cent in c re a s e  in  the y ie ld  o f r ic e .
A ld e r fe r  and M e rk le  ( 1 ) , in  m easu rin g  s tru c tu ra l s ta b ility  and  
p e rm e a b ility  and the in flu en ce o f s o il tre a tm e n ts  on these p ro p e rtie s , 
found th a t, o th er th ings being eq u a l, s tru c tu ra l s ta b ility  was c lo s e ly  
c o rre la te d  w ith  the o rg an ic  m a tte r content o f the s o il.
W ilson  and F is h e r (6 6 ) stud ied  aggregate in c re a s e  and s ta b ility  
in  tw o L o u is ian a  s o ils . T h ey  found th a t in c re a s in g  the carbon  content
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7o f L in to n ia  s ilt  lo a m  in c re a s e d  the p ercen tag e o f the w hole s o il in  the  
fo rm  o f ag g reg ates . A g g reg a tio n  seem ed to  approach a  m ax im u m  a t 
about the 2 p e r cent carbo n  le v e l. O liv ie r  s ilt  lo a m  w hich  w as a lre a d y  
w e ll agg reg ated  fro m  a p rev io u s  sod cro p  d id  no t respond to  add itions  
of o rg an ic  m a tte r as d id  the L in to n ia  s o il. M a x im u m  ag g reg atio n  in  
the O liv ie r  s o il seem ed to  be reach ed  a t about 1 .7  to  1 .9  p e r cent 
carbon  le v e ls .
B ra d fie ld  (10 ) em phasized  th a t the b est s tru c tu re  is  u s u a lly  found  
in  v irg in  s o ils . H e was in  ag ree m en t w ith  S id e ri (53 ) th a t in te rfa c e s  
a re  fo rm e d  on the su rface  o f the g ran u les  and co n sid ers  these in te r ­
faces  to  be o rg an ic  p roducts o f the p la n t ro o ts  and of the m ic ro o rg a n is m s  
feed ing  upon th em . B ra d fie ld  sta ted  th a t in  u n d is tu rb ed  s o il these g ranu les  
b u ild  up a  f a ir ly  s tab le  in te rfa c e , and th is  re s u lts  in  w hat is  c a lle d  w a te r-  
re s is ta n t ag g reg ates .
B row ning  and M ila m  (9 ) stud ied  the e ffe c t of d iffe re n t types o f o rg an ic  
m a te r ia l on s o il ag g re g a tio n  and concluded th a t o rg an ic  substances  
w hich  decom posed ra p id ly  in c re a s e d  ag g reg atio n  w ith in  a  fe w  days a fte r  
a d d itio n , w ith  m a x im a  being reach ed  in  tw en ty  to  th ir ty  days, a fte r  w hich  
th e y  g ra d u a lly  lo s t th e ir  e ffe c tiv e n e s s . T h e y  a ls o  found th a t m a te ria ls  
w hich  w e re  s lo w er to  decom pose re q u ire d  a  lo n g er p e rio d  o f tim e  to  
develop  th e ir  m axim um  bind ing  e ffe c t, but continued to  be e ffe c tiv e  o ver 
a  lo n g er p e rio d  o f tim e .
P a tr ic k  (4 4 ), in  studying  the e ffe c t o f v a rio u s  cropp ing  system s on 
B ic h la n d  s ilt  lo a m  s o il in  L o u is ia n a , obtained  s ig n ific a n t c o rre la tio n
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betw een p e r cen t s o il o rg an ic  m a tte r and ag g reg atio n  as w e ll as betw een  
in c rease s  in  o rg an ic  m a tte r and p e r cent ag g reg atio n . H e fu rth e r  obtained  
h ig h ly  s ig n ific a n t c o rre la tio n s  betw een the y ie ld  o f cotton and p e r cent 
of ag g reg atio n , and h ig h ly  s ig n ific a n t c o rre la tio n s  betw een in c re a s e s  in  
ag g reg atio n  and cotton y ie ld s . H o w ev er, these close re la tio n s h ip s  m ay  
not e x is t in  a l l  s o ils  o r under a l l  conditions s ince som e in v e s tig a to rs  
( 8 , 51, 58) have found th a t c o m p a ra tiv e ly  la rg e  d iffe re n c e s  in  o rg an ic  
m a tte r  m a y  e x is t w ithou t a  p ro p o rtio n a te  e ffe c t on agg reg atio n . S tau ffe r 
(5 8 ), in  studying o rg an ic  carbon and ag g reg atio n  on the M o rro w  p lo ts , 
found th a t d iffe re n c e s  o f as m uch as 50 p e r cen t in  carbon content 
ex is te d  betw een som e ro ta tio n s , w h ile  d iffe re n c e s  in  agg regation  w ere  
on ly  s lig h t.
i
j
! In flu en ce  o f M ic ro o rg a n is m s




W ith  the a id  of an  e le c tro n  m ic ro sco p e , Jackson e t a l. (17) w ere  
ab le  to  show th a t m any s o il b a c te ria  had  c la y  p a rtic le s  c lu s te re d  around  
th em , and som e crum bs w ere  s im p ly  ag g reg ates  o f these tin y  g ra n u le s .
R u s s e ll (55 ) po in ted  out th a t m any fila m e n to u s  fong i can a lso  b ind  
s o il p a rtic le s  on th e ir  m y c e lia  and so fo rm  w a te r-s ta b le  clods th a t a re  
porous and w hich m a y  be fa ir ly  s tro n g , although som e species d iffe r  
m a rk e d ly  in  th e ir  pow er to  do th is .
D u rin g  the m ic ro b ia l decom position  o f o rg an ic  re s id u e s , s o il ag ­
g reg a tin g  substances a re  produced (1 0 , 24 , 6 3 ). These s o il ag g regating  
substances co n s is t o f th e  m ic ro b ia l bodies th em se lves , decom position
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9pro d u cts , and syn thesized  substances (2 5 , 26 , 28 , 31 , 35 ).
D a ta  p resen ted  by M y e rs  and M c C a lla  (4 0 ) in d ica ted  th a t b a c te ria  
w ere  resp o n s ib le  fo r  the ag g reg atio n  o f s o il p a rtic le s  on ly in s o fa r as 
th ey  w ere  resp o n s ib le  fo r  the accu m u la tio n  o f c e rta in  m etab o lic  products  
th a t fu nctio n  as cem enting m a te r ia ls .
P e e le  (47) found the m ucus produced by b a c te ria  to be an  e ffe c tiv e  
binding agent in  the fo rm a tio n  of w a te r-s ta b le  s o il g ran u les . He took  
m ucous produced fro m  v ario u s  species grow n on a r t if ic ia l m ed ia  and  
by in c o rp o ra tin g  th is  m a te r ia l in to  s o il was ab le  to  produce w a te r-  
stab le ag g reg ates . T h is  was tru e  w hether the s o il contained la rg e  
am ounts o f c la y  o r consisted  e n tire ly  o f q u a rtz  sand.
M a rtin  and W aksm an (2 7 , 28) found th a t the exten t and d u ra tio n  of 
the ag g reg atio n  e ffe c t produced by m ic ro o rg a n is m s  and the tim e  r e ­
q u ired  fo r  i t  to  re a c h  a m ax im u m  depended upon the n a tu re  of the s o il, 
the type o f o rgan ism s concerned , and the ch e m ica l n a tu re  of the o rg an ic  
m a te r ia l used , th a t ag g reg atin g  e ffe c ts  w ere  g re a te s t in  n a tu ra l s o ils , 
and a  m ix e d  s o il popu lation  was m ost e ffe c tiv e  in  b rin g in g  th is  about.
R e en ie , T ru o g , and A lle n  (53) stud ied  the in fluence of m ic ro b ia l 
gum s and found th a t the gum  content of b a c te r ia l p o lysacch arid es  c o rre ­
la te d  w e ll w ith  ag g reg atio n . T h e y  a ls o  found th a t e x tra c te d  s o il gum , 
when added to  a  p o o rly  agg regated  s o il, in c re a s e d  s ig n ific a n tly  the degree  
of ag g reg atio n . .. T h e y  fu rth e r  found th a t when undecom posed p u lv e rize d  
p la n t re s id u e  w as added to  the s o il i t  p roduced m axim u m  gum  content
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w ith in  s ix  days; h o w ever, the m axim um  content o f ag g regates g re a te r  
than  0 . 5 m m  w as n o t-reach ed  u n til the tw e lfth  day.
M c C a lla  e t a l. (33) is o la te d  num erous fu n g i and one actinom ycete  
fro m  N e b raska  so ils  and studied th e ir  a b ility  to  a ffe c t ag g reg atio n  in  
s o il du ring  the decom position  o f s tra w  and su cro se. T h ey  found th at 
the decom position  of sucrose produced a  g re a te r  e ffe c t upon ag g reg atio n  
than  th a t obtained w ith  the decom position  o f s tra w . S e v e ra l c u ltu res  
g re w  a t the expense o f the en erg y  source but m ade lit t le  co n trib u tio n  
to  ag g reg atio n .
Up to  50 p e r cent o f the agg regating  e ffe c t o f a  p a rtic u la r  fungus 
species stud ied  b y  M a rtin  (25) was due to  the substances produced by 
the c e lls , and the re m a in d e r was due to  the b inding in flu en ce of the  
fungus m y c e liu m . In  studying a b a c illu s  sp ec ies , belonging to the  
B a c illu s  s u b tillu s -m e s e n te ric u s  group , he found th a t the c e lls  accounted  
fo r  20 p e r cent o f the agg regating  e ffe c t, and substances produced by  
the c e lls  accounted fo r  the o th er 80 p e r cen t.
M c C a lla  (32 ) s tated  th a t the in c re a s e d  s tru c tu re  s ta b ility  re s u ltin g  
fro m  b io lo g ic a l a c tiv ity  is  te m p o ra ry , and a p p a re n tly  rem a in s  on ly  as  
long as the s ta b iliz in g  decom position  produ cts  e x is t. H e in d ic a ted  th a t 
q u an tity  o f o rg an ic  res id u e  does not seem  as  im p o rta n t as q u a lity  in  
producing s ta b ility  to  w a te r d ro p s . In  h is  e x p e rim e n t i t  appeared  th a t 
any m a te r ia l th a t decreased  the ra te  o f w ettin g  o r sw ellin g  o f the s o il 
w ould in c re a s e  its  s tru c tu re  s ta b ility  to  w a te r d ro p s . H e found th a t 
m any o rgan ic  substances such as d ex tro s e , su cro se, s ta rc h , peptone,
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c e llu lo s e , and gum  a ra b ic  d id  no t co n trib u te  to  s o il s tru c tu re  s ta b ility , 
although these substances do fu rn is h  en erg y  m a te r ia l fo r  s o il m ic ro ­
o rg an ism s w hich  can co n vert th em  re a d ily  in to  e ith e r m ic ro b ia l tiss u e  
o r decom position  p roducts w h ich  do in c re a s e  s o il s tru c tu re  s ta b ility .
G eohegan and B ria n  (15) found th a t a l l  o f the s e v e ra l le v in s  and  
d e x tra n  produced  by B a c illu s  s u b tillu s  had a  m a rk e d  a m e lio ra tiv e  e ffe c t 
on the s o il, but som e had a m o re  pronounced e ffe c t than  o th e rs . I t  
fu rth e r  ap p eared  th a t the s o il w as capable o f adsorb ing  on ly about 2 
p e r cent le v in , and th a t am ounts added above th a t le v e l had l it t le  e ffe c t 
on ag g reg atio n . I t  w as o f in te re s t to  note th a t tw o o r m o re  lev in s  p ro ­
duced fro m  the sam e m ed iu m  but fro m  d iffe re n t c u ltu re  so lutions w ere  
not a lik e  in  th e ir  e ffe c t on ag g reg atio n .
C h e s te rb , A tto e , and A lle n  (12) s tud ied  s o il ag g reg atio n  in  re la tio n  
to  v a rio u s  s o il co n stitu en ts . In  th e ir  m u ltip le  c o rre la tio n  an a lys is  th ey  
found th a t o n ly  a  s lig h t re la tio n s h ip  e x is te d  betw een o rg an ic  m a tte r and  
s o il ag g reg a tio n . The e ffe c t of o rg an ic  m a tte r  was conditioned  la rg e ly  
by its  content o f m ic ro b ia l gum . T h ey  sta ted  th a t, in  g e n e ra l, m ic ro b ia l 
gum  was the m o st im p o rta n t s ing le  fa c to r on s o il ag g reg atio n  in  th e ir  
in v e s tig a tio n .
E ffe c t o f C la y
The s o il c o llo id a l m a te r ia l is  resp o n s ib le  fo r  the cem enta tion  of 
p r im a ry  p a r tic le s  in to  s tab le  ag g re g a tes . S tab le  agg regate  fo rm a tio n  
cannot ta k e  p lace  in  sands o r s ilts  in  the absence of c o llo id s . The
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c o llo id a l m a te r ia l m a y  be d iv id ed  in to  a t le a s t th re e  d is tin c t groups as 
fa r  as  its  cem en ta tio n  e ffe c ts  a re  concerned . T h e y  a re  c la y  p a rtic le s  
th e m s e lv e s , ir re v e rs ib le  o r s lo w ly  re v e rs ib le  in o rg an ic  co llo id s  such 
as  oxides o f iro n  and a lu m in u m , and o rg an ic  co llo id s  (5 ).
B a v e r (5 ) po in ted  out th a t the cem en ta tio n  e ffe c t o f c la y  is  m o re  
pronounced w ith  the s m a lle r ag g reg a tes . A s the o rgan ic  m a tte r content 
of the s o il d e c re a s e s , c la y  p lays  a m o re  p ro m in en t ro le , and as the  
o rg an ic  m a tte r in c re a s e s , the e ffe c t o f c la y  becom es in s ig n ific a n t.
R u s s e ll (55 ) b e lie v e d  th a t c la y  p a rtic le s  agg regate  to g eth er through  
the in te ra c tio n  of th e ir  exchangeable ions and the charges on th e ir  
su rfa c e s , w ith  w a te r m o lecu les  betw een the s u rface s , and th a t the b ind­
ing fo rc e s  in c re a s e  as the re la tiv e  o rie n ta tio n s  o f neighboring  c la y  
p a rtic le s  assum e c e rta in  p re fe rre d  p o s itio n s .
P e te rs o n  (48 ) a ttem p ted  to  m easu re  the re la tiv e  cap ac ity  o f k a o lin ite  
and m o n tm o rillo n ite  to  fo rm  w a te r-s ta b le  aggregates under the in fluence  
of w ettin g  and  d ry in g  cy c le s . K a o lin ite  w as found to  be v e ry  in e r t  as a  
b inding agen t, and to  have l it t le  e ffe c t on ag g reg atio n . M o n tm o rillo n ite  
fo rm e d  g e l- lik e  globules w hich v a rie d  in  re s is ta n c e  to  d isp ers io n  in  
w a te r acco rd in g  to  the conditions of the e x p e rim e n t. The d iffe re n c e  in  
b eh av io r of the tw o c lays was a ttrib u te d  to  the g re a te r  su rfa c e , h yd ra tio n , 
and charge o f the m o n tm o rillo n ite  in  co m p ariso n  w ith  k a o lin ite . S m a ll 
am ounts of sand in c re a s e d  the re s is ta n c e  of m ix tu re s  to  d is p e rs io n  in  
w a te r, w h ile  la rg e r  am ounts o f sand had the r  e v e r Be e ffe c t.
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M c H e n ry  and R u s s e ll (34 ) found th a t ag g reg atio n  of c la y -s a n d  
m ix tu re s  in c rease d  lo g a rith m ic a lly  w ith  in c re a s e s  in  c la y  conten t. W hen 
s ilt  w as added, m o re  c la y  was n ec essa ry  in  o rd e r to  produce m easu rab le  
ag g reg atio n  of a  s im ila r  m agnitude.
M a z u ra k  (2 9 , 30) studied the agg regating  e ffe c ts  o f b en ton ite , k a o lin ite , 
and H e s p e ria  sandy lo am , w hich is  a  hydrous m ic a  s o il. H e  fo rm e d  ag g re ­
gates w ith  p a rtic le s  o f s m a lle r than 1 .1 5  m ic ro n s  fro m  the th re e  d iffe re n t  
c la y  m a te r ia ls . The s ize  d is trib u tio n  of ag g regates was la rg e s t fo r  
k a o lin . H o w ever, in  g e n e ra l, to ta l ag g reg atio n  in c re a s e d  as p a rtic le  
s ize  decreased .
G a re y  (14 ) found th a t aggregates in  the s ize  range of 0 .1 5  to  0 .4 2  m m  
in  d ia m e te r contained a  la rg e r  content of c la y  and o rg an ic  m a tte r than  
d id  the la rg e r  agg regates o r the w hole s o il. A ls o  aggregates la rg e r  than 
0 .4 2  m m  possessed lo w e r exchange c a p ac ities  than the w hole s o il. He 
proposed th a t the fo rm a tio n  of aggregates fro m  s m a ll secondary p a rtic le s  
by cem entation  w ith  c la y  and o rgan ic  m a tte r accounted fo r  these d iffe re n c e s .
P a tr ic k  (44 ) found a c o rre la tio n  c o e ffic ie n t of 0 .4 9 2  (0 . 290 re q u ire d
3
fo r  s ig n ifican ce) betw een p e r cent c la y  and p e r cent w a te r-s ta b le  a g g re ­
gates g re a te r than 0 . 21 m m  in  the su rface  o f a  R ich lan d  s ilt  lo am  s o il in  
L o u is ia n a .
E ffe c t o f F re e  Iro n  O xides
E x p e rie n c e  in  th e  c h e m is try  o f f e r r ic  hyd ro xid e  has shown th a t th is  
h yd ra ted  co llo id  becom es a lm o s t co m p le te ly  ir re v e rs ib le  upon d eh ydration ;
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th is  ir r e v e r s ib ility  o f c o llo id a l iron, hyd ro xid e is  h ig h ly  im p o rta n t in  
the p ro d u ctio n  of s tab le  agg regates in  m any s o ils , e s p e c ia lly  the tru e  
la te r ite s  (5 ).
L u tz  (2 1 , 23) studied the ph ys ico ch em ica l p ro p e rtie s  of iro n  on 
la te r iz e d  so ils  of N o rth  C a ro lin a . H e found th a t add itions o f fe r r ic  
ch lo rid e  to  the so ils  produced an in c re a s e  in  a e ra tio n . In  studying  
the e ffe c ts  o f n a tu ra l fre e  iro n  oxides on ag g regation  he concluded th a t 
the sesquioxides serve  a  dual purpo se. A cco rd in g  to  L u tz , p a rt o f the  
iro n  in  so lu tion  functions as a  flo c c u la tin g  agent, and the o th er fra c tio n  
as a cem enting agen t. In  the s o ils  th a t L u tz  stud ied , iro n  p re c ip ita te d  
as a h yd ra ted  g e l -which upon d eh ydration  becam e a good cem enting agent, 
and the p resen ce o f th is  cem enting m a te r ia l on the flo c c u la te d  c la y  
fa v o re d  g ran u la tio n . He found th a t the ze ta  p o te n tia l of c o llo id a l 
p a rtic le s  in  con cen trated  suspensions was co n s id erab ly  lo w e re d  by in ­
c reas in g  q u an tities  o f to ta l iro n . H e concluded th a t fre e  iro n  was an 
im p o rta n t fa c to r in flu en c in g  the g ran u la tio n  o f la te r it ic  and s e m i-la te r it ic  
s o ils .
E ffe c t o f CationB
B a v e r (5 ) stated  th a t i t  has been g e n e ra lly  accepted  in  the past th a t 
the flo c c u la tiv e  e ffe c t o f the c a lc iu m  io n  is  the co n trib u tin g  fa c to r fo r  
stab le g ran u la tio n ; h o w ever, e x p e rim e n ta l observation s in d ic a te  th a t 
the d ire c t e ffe c t o f the c a lc iu m  io n  on the ag g reg atio n  o f ac id  so ils  is  
not so im p o rta n t as w as o r ig in a lly  co n sid ered .
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Kappen (18 ) concluded th a t the re p la c e m e n t of hydrogen on the s o il 
s ilic a te s  by c a lc iu m  does no t g ive  cause fo r  g ra n u la tio n . H e w as o f the  
opin ion th a t the b e n e fic ia l e ffe c ts  of c a lc iu m  a re  obtained through the  
in flu en ce  o f c a lc iu m  upon the o rg an ic  co llo id s . H o w e v e r, B a v e r and  
H a ll ( 6 ) found a c lose s im ila r ity  betw een the p ro p e rtie s  o f c a lc iu m  and  
hydrogen h u m ates . F u rth e r  ev idence ag a in s t K appen 's suggestion of 
c a lc iu m  flo c c u la tin g  the o rg an ic  co llo id s  w as p resen ted  by M y e rs  (39)> 
who re p o rte d  th a t hyd ro g en -h u m ate  fo rm s  m o re  s tab le  agg regates w ith  
c la y  than c a lc iu m -s a tu ra te d  hum us.
R u s s e ll (55) in d ic a ted  th a t a lu m in u m  ions com e in to  p la y  in  ac id  
s o ils , and th a t the re la tiv e  e ffec ts  o f c a lc iu m  and a lu m in u m  as exchange­
ab le  ions on the p ro p e rtie s  o f the d ry  c la y  crum bs ap p ear to  be th a t the 
alu m in u m  ions a re  m o re  p o w e rfu l flo c c u la to rs  than the c a lc iu m ; conse­
q u en tly , the crum bs o f ac id  c la y s  ap p ear to  be m o re  c ru m b ly , as w e ll 
as m o re  w a te r s tab le than  c a lc iu m  cru m b s , thus re s u ltin g  in  the ac id  
so ils  being m o re  p e rm e a b le  and less  e a s ily  d is p e rs e d  than  the ca lc iu m  
s o ils . H e  fu r th e r  in d ic a te d  th a t th e re  is  som e doubt about the g en era l 
v a lid ity  o f th is  a rg u m en t.
L u tz  (22) in ves tig a ted  the p h y s ico ch em ica l p ro p e rtie s  o f so ils  
a ffe c tin g  e ro s io n  and found th e  o rd e r of p e rm e a b ility  of d iffe re n t c la y  
m em b ran es  to  d ecrease in  the fo llo w in g  o rd e r: H , B a , C a , K , N a , L i .
M e tz g e r and H id e  (37 ) found th a t u n lim e d  fa llo w  s o ils  in  the g reen ­
house w e re  as w e ll ag g reg ated  as lim e d  fa llo w  s o ils , a lthough lim e d  
sw eet c lo v e r produced a  g re a te r deg ree o f ag g reg atio n  than u n lim e d
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
16
sw eet c lo v e r. T h is  w as p ro b a b ly  due to  the in d ire c t ef£ect of p ro v id in g  
a  m o re  su itab le  m ed iu m  fo r  the sw eet c lo v e r. H o w ev er, M a r tin  and  
W aksm an (28) found th a t co m p lex  o rg an ic  substances p lu s  lim e  m a in ta in e d  
a b e tte r s ta te  of ag g reg atio n  in  a  c la y  s o il than  the o rg an ic  substance 
alone.
B ra d fie ld  (10 ) re p o rte d  on the va lu e  and lim ita tio n s  of c a lc iu m  in  
s o il s tru c tu re . H e concluded th a t w h ile  lim e  and o rg an ic  m a tte r m ay  
fa v o r the developm ent of good s tru c tu re  in  heavy s o ils , th ey  do not in  
th em selves  in s u re  a  good g ra n u la r s tru c tu re .
Law s (20 ) s tud ied  the re te n tio n  of o rg an ic  m a tte r and n itro g e n  by  
the  s o il as a ffe c te d  b y  l i m e and o rg an ic  re s id u e s . He re p o rte d  th a t the  
am ount o f o rg an ic  m a tte r re ta in e d  b y  the s o il was not a ffe c te d  b y  the  
lim e  conten t.
B a v e r (4 ) concluded th a t the p h y s ic a l p ro p e rtie s  o f h yd ro g en - 
sa tu ra ted  and c a lc iu m -s a tu ra te d  so ils  a re  s im ila r , although c a lc iu m  
m ay  in flu en ce  ag g reg atio n  in d ire c tly  th rough its  e ffe c t upon o rg an ic  
m a tte r and the b io lo g ic a l a c tiv ity .
P e te rs o n  (49 ) suggested a  schem e fo r  c a lc iu m  lin k ag e  betw een u ran o id  
p a rtic le s  and u ra n o id  and c la y  p a r tic le s . H e  found a  m a rk e d  e ffe c t of 
c a lc iu m  on the w a te r s ta b ility  of c la y  f ilm s , p a r tic u la r ly  w h ere  p e c tin  
w as p re s e n t. H e concluded th a t th is  w as evidence of the v a lid ity  o f the  
id e a  of c a lc iu m  lin k ag e  as a  m ech an ism  in  the fo rm a tio n  of w a te r-s ta b le  
c la y  f ilm s , and p o s s ib ly  in  the fo rm a tio n  o f n a tu ra lly  o c c u rrin g  s o il 
g ran u les .
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P e e le  (46 ) studied the in fluence of lim e  on the e ro d ib ility  o f C e c il 
c la y  and found th a t the ad d itio n  of lim e  to  th is  s o il tended to  reduce the  
p e rm e a b ility  and to  e x e rt a  s lig h t d isp ers in g  e ffe c t on the s o il ag g reg ates . 
T h is  fin d in g  was in  ag reem en t w ith  B row ning and M ila m  (9 ), who obtained, 
in  m o st cases, a  s ig n ific a n t decrease in  the ag g reg atio n  of a  s ilty  c la y  
lo am  s o il in  W est V irg in ia  due to  the ad d itio n  of lim e . H o w ever, in  the  
in ves tig a tio n  of A ld e r fe r  and M e rk le  (1 ), no s ig n ific a n t a lte ra tio n  o f s o il 
ag g reg atio n  re s u lte d  fro m  lim e  ad d itio n s . M y e rs  and M c C a lla  (40) r e ­
p o rted  th a t ad justing  the s o il pH  w ith in  the lim its  of 4 .1  and 6 . 7 d id  not 
s ig n ific a n tly  in fluence the s ta b ility  o f p re fo rm e d  ag g reg ates . H o w ever, 
no tendency was observed  fo r  ca lc iu m  to  im p ro ve  the s ta b ility  o f ag­
g reg a tes .
The e ffe c t of the am ount and n a tu re  o f exchangeable cations on the  
s tru c tu re  of c o llo id a l c la y  was studied by B a ver (3 ). H e found the  
averag e  s ize  o f hydrogen aggregates to  be 136 m ic ro n s  and the ave rag e  
s ize  o f c a lc iu m  ag g regates to  be 148 m ic ro n s . H e a lso  found th a t the  
ad d itio n  o f e ith e r c a lc iu m  o r sodium  to  h yd ro g en -ag g reg ates  re s u lte d  
in  a d isp ers io n  of the ag g reg ates .
E ffe c t o f G row ing  C rops
I t  is  com m on know ledge th a t w hen p r a ir ie  so ils  a re  brought under 
c u ltiv a tio n  th ey  m a in ta in  good s tru c tu re  fo r  s e v e ra l y e a rs , and th a t the  
s tru c tu re  o f c u ltiv a te d  s o ils  can be ra p id ly  im p ro ved  w hen re tu rn e d  to  
g ra s s . R u s s e ll (55 ) p resen ted  evidence w hich in d ic a ted  th a t th is  fa c to r
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is  asso cia ted  with, the gxass ro o ts ; a lso  th a t d iffe re n t species of g rasses  
v a ry  w id e ly  in  th e ir  a b ility  to  aggregate the s o il. H e c ite d  re fe re n c e s  
to  show th a t th is  v a r ia tio n  is  asso cia ted  w ith  the am ount of la rg e  ro o ts  
produced and the te n s ile  s tren g th  o f these ro o ts . H e  sta ted  fu rth e r  th a t 
the only o th er p lan ts  besides g rasses capable of e x e rtin g  th is  in fluence  
a re  som e c lo v e rs  and a lfa lfa .
I t  seem s ev id en t th a t the e ffe c t of t ille d  crops on s o il s tru c tu re  is  
dependent, to  a  co n s id erab le  ex ten t, upon the am ount o f c u ltiv a tio n  th a t 
th ey  re c e iv e . W oodruff (6 8 ) studied  the e ffe c t of v a rio u s  cropping system s  
on ag g reg atio n  and concluded th a t the cropping system s w hich m a in ta in  
the  o rgan ic  m a tte r content of the s o il w ill co n trib u te  to  the m aintenance  
of a  h ig h e r percen tag e o f w a te r-s ta b le  crum bs in  the s o il. Page (42) 
found s o il s tru c tu re  to  change ra p id ly , and th a t cropping w as of p rim e  
im p o rtan ce  in  c o n tro llin g  the type and s ta b ility  o f s o il s tru c tu re . He  
concluded th a t a  ro ta tio n  w hich  included  a sod -legum e m ix tu re  was the  
m o st e ffe c tiv e  in  im p ro v in g  s o il s tru c tu re .
W ilso n  and B row ning  (65) studied a  M a rs h a ll s ilt  lo a m  s o il w hich  
had been in  a  ro ta tio n  fo r  15 y e a rs . T h ey found th a t the percen tage of 
aggregates d ecreased  and s o il and w a te r losses in c re a s e d  w ith  each  
successive y e a r o f c o m  fo llo w in g  11 y e a rs  o f a lfa lfa  and b lu eg ras s .
The p ercen tage of agg regates g re a te r than  0 . 25 m m  fo r  d iffe re n t crops  
in c re a s e d  in  the fo llo w in g  o rd e r: continuous c o m , ro ta tio n  c o rn , ro ­
ta tio n  oats , ro ta tio n  c lo v e r, continuous a lfa lfa , continuous b lu eg ras s .
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A n o th er e x p e rim e n t on M a rs h a ll s ilt  lo am  conducted by M il le r  (38) 
showed th a t n itro g e n  and carbon changes o ver a  2 4 -y e a r p e rio d  w ere  
lim ite d  to  the su rface  7 inches of s o il. N itro g e n  gains fo r  the 2 4 -y e a r  
p e rio d  w ere  as fo llo w s : continuous a lfa lfa , a l l  crop rem o ved , 440 pounds 
p e r a c re ; continuous b lu eg rass  sod, nothing rem o ved , 520 pounds; con­
tinuous sw eet c lo v e r, tu rn ed  u n d er, 1080 pounds; a  3 -y e a r  ro ta tio n  of 
c o rn -o a ts -s w e e t c lo v e r m a in ta in e d  a ra th e r  constant n itro g e n  le v e l; 
and continuous ry e , tu rn ed  under w h ile  g reen , and the land  fa llo w e d  
du rin g  the s u m m er, lo s t 640 pounds of n itro g e n  during  the 2 4 -y e a r  
p e rio d . G ains in  o rg an ic  m a tte r on the b as is  o f carbon ranged  fro m  
6200 pounds w ith  ry e  to  33 , 700 pounds w ith  sw eet c lo v e r. The C :N  
ra tio  becam e w id e r as the carbon content in c rease d .
M a rs h a ll s ilt  lo a m , w h ich  is  a deep, s lig h tly  a c id , lo e s s -d e riv e d  
s o il, w as a lso  stud ied  by van B a ve l (62) in  Io w a . H e re p o rte d  th a t 
ag g reg atio n  was a p p ro x im a te ly  tw ice  as h igh und er co rn , in  a  c o rn - 
oat-m ead o w  ro ta tio n , as under continuous corn .
P a tr ic k , Haddon, and H e n d rix  (45) stud ied  the e ffe c t o f lo n g -tim e  
use o f w in te r co ver crops p reced in g  cotton on c e rta in  p h y s ic a l p ro p e rtie s  
of C o m m erce s ilt  lo am  s o il in  L o u is ia n a . T h ey  found o rg an ic  m a tte r  
and to ta l n itro g e n  content to  be h ighest in  the h a iry  vetch  p lo ts  and lo w est 
in  p lo ts  w hich re c e iv e d  40 pounds o f n itro g e n  p e r a c re  an n u a lly  but w hich  
did  no t have a co v er c ro p . The values fo r  ag g reg atio n , b u lk  d en s ity , 
and n o n -c a p illa ry  p o ro s ity  showed th a t the p h y s ic a l con d itio n  of the
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s o il w as best in  the h a iry  ve tch  p lo ts , and p o o re s t in  the check p lo ts  and  
the p lo ts  re c e iv in g  40 pounds of n itro g e n .
A  cropp ing  study in  V irg in ia  conducted by E ls o n  (13) showed th a t the  
continuous grow ing o f co rn  o r w heat reduced  both the to ta l ag g reg atio n  
of the s o il and the p ercen tag e of ag g reg ates  g re a te r than 1 . 00 m m . P lo ts  
in  h ay  fo r  30 y e a rs  w ere  b e tte r ag g reg ated  than c u ltiv a te d  p lo ts . The  
e ffe c t o f ro ta tio n , includ ing  h ay , showed th a t agg regate  fo rm a tio n  is  a  
dynam ic p rocess w ith  la rg e  agg regates being fo rm e d  when the s o il is  
not c u ltiv a te d  fo r  a  fe w  y e a rs . E l son po in ted  out th a t although the content 
of la rg e  aggregates d ecreased , the p e r cent of to ta l ag g regation  re m a in e d  
the sam e throughout the 4 -y e a r  ro ta tio n  o f c o rn -w h e a t-c lo v e r-h a y .
W ilso n , G ish , and B row ning  (67) found th a t an Iow a s o il under con­
tinuous b lu eg rass  had the g re a te s t am ount and tin d er continuous corn  
the le a s t am ount of ag g regates g re a te r th an  2 . 00 m m . H o w ev er, s ta b ility  
of the aggregates d ecreased  in  the fo llo w in g  o rd e r: continuous co rn , 
continuous b lu eg ras s , ro ta tio n  co rn .
O lm stead  (41) found, a t the F t. H ays e x p e rim e n t s ta tio n  in  K ansas, 
th a t a l l  cropp ing  system s w hich included  continuous s m a ll g ra in s , con­
tinuous ro w  cro p s , and ro ta tio n s  in c lu d in g  fa llo w , showed no s ig n ific a n t 
d iffe re n c e s  in  w a te r-s ta b le  ag g reg atio n . A ll  p lo ts  showed a loss  of 
a p p ro x im a te ly  80 p e r cent o f th e ir  in it ia l ag g reg atio n  in  the s u rfa c e - 
t ille d  zone since th ey  w ere  b ro ken  fro m  sod about 1 9 0 2 . The a n a lys is  
also  in d ic a ted  th a t w a te r-s ta b le  agg regates in  the p low  zone could b e ' 
doubled in  5 y e a rs  by grow ing  b u ffa lo  g rass  on the land .
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
21
E ffe c t o f Season
S tric k lin g  (59 ) re p o rte d  th a t v a ria tio n  in  s o il aggregate s ta b ility  
betw een m onth ly  sam plings showed d e fin ite  seasonal tren d s  ra th e r than  
la rg e  unexp lained  v a ria tio n s . G ish  and B row ning (16 ) found a s im ila r  
p a tte rn  o f seasonal v a ria tio n  o f ag g reg atio n . T h ey  found th a t the num ber 
of la rg e  w a te r-s ta b le  aggregates in c re a s e d  in  the s p rin g , reach ed  a  
peak in  m id -s u m m e r, and then d ec lin ed  g ra d u a lly  throughout the r e ­
m a in d e r of the grow ing  season. W ilso n  and h is  c o -w o rk e rs  found the  
peak in  aggregates g re a te r than 2 . 00 m m  to be in  A ugust.
C h ep il (11). found th a t in  K ansas, under m o is t conditions, the fro s t  
actio n  tended to b re a k  down the c o a rs e r w a te r-s ta b le  aggregate fra c tio n  
in to  an  in te rm e d ia te  s iz e . D u rin g  the sum m er th e re  was u s u a lly  an  
in c re a s e  in  the co a rs es t and in  the fin e s t w a te r-s ta b le  aggregate fra c ­
tio n s .
A ld e r fe r  (2 ) conducted a 5 -y e a r study in  P en n sylvan ia  on the e ffe c t 
of m ulches and cover crops on seasonal v a ria tio n  in  w a te r-s ta b le  a g g re ­
gates . H e found th a t w hen so ils  w ere  an a lyzed  in  f ie ld -w e t conditions  
th a t the m in im u m  percentage of w a te r-s ta b le  aggregates w as obtained  
in  the h o t, d ry  m onths of Ju ly  and A ugust. H o w ev er, i f  the sam ples  
w ere  a ir  d rie d  th ey  gave m axim u m  ag g regation  in  J u ly , A ugust, and  
S ep tem b er, and m in im u m  values during  the w in te r and e a r ly  sp rin g  
m onths.
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R E S E A R C H  M E T H O D S  A N D  M A T E R IA L S
S o ils
The so ils  invo lved  in  th is  study w ere  developed fro m  loess o r lo e s s ­
lik e  m a te r ia ls  of the la te  P le is to cen e  A ge w hich w ere  deposited  by  
s tre a m s , and now  occupy the p o s itio n  of second bottom s o r te rra c e s  
above the p re s e n t flo o d p la in s . The so ils  a re  of s ilt  lo am  te x tu re  and 
include the L in to n ia  s e rie s , w hich  is  w e ll d ra in ed ; the R ich lan d  s e rie s , 
w hich is  m o d e ra te ly  w e ll d ra in ed ; and the O liv ie r  s e rie s , som ew hat 
p o o rly  d ra in e d . A  fo u rth  m em b er o f th is  catena is  the p o o rly  d ra in ed  
C alhoun s e rie s  w hich was n o t included  in  the study.
These s o ils  con stitu te  about 8 p e r cent o f the land  a re a  of L o u is ia n a . 
A p p ro x im a te ly  70 p e r cent o f the a re a  occupied by the th re e  s o il s e rie s  
studied is  in  c u ltiv a tio n . The m a jo r crop  grow n on these s o ils  in  the  
n o rth e rn  p a rt o f the state  is  cotton. Sugar cane is  the m a jo r crop  on 
these so ils  in  the southern  p a r t of the s ta te .
The s e rie s  d es crip tio n s  o f the L in to n ia , R ich lan d  and O liv ie r  so ils  
as es tab lish ed  by the S o il S u rvey  D iv is io n  of the S o il C o n serva tio n  
S e rv ice  a re  as fo llo w s:
L in to n ia : The su rface  s o il is  a  brow n fr ia b le  s ilt  lo am  10 to  12 
inches th ic k , and m o d e ra te ly  a c id  in  re a c tio n . The subso il is  brow n
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s ilty  c la y  lo a m  20 to 30 inches th ic k  having  a  m o d era te  m ed iu m  sub- 
an g u la r b lo cky  s tru c tu re , and m o d e ra te ly  a c id  in  re a c tio n . The  
u n d erly in g  su b stra ta  range fro m  s ilt  lo am  to  fin e  sandy lo a m  w hich  
is  m o d e ra te ly  a c id . The L in to n ia  so ils  occupy the h ig h est p a rt o f the 
n a tu ra l levee  rid g e s  in  a s s o c ia tio n  w ith  the o th er so ils  o f th is  catena  
as shown in  F ig u re  N o . 1.
R ic h la n d : The su rface  s o il d iffe rs  fro m  the L in to n ia  by being
s lig h tly  d a rk e r in  c o lo r and o ften  contains brow n and b la c k  co n cre tio n s . 
The subso il is  m o re  y e llo w  in  c o lo r and is  m o ttle d , co n cretio n s a re  
a ls o  p re s e n t, a  m o ttle d  f ir m  and w eak ly  cem ented fra g ip a n  is  p re s e n t 
in  the lo w e r sub so il.
O liv ie r : The su rface  s o il is  m o re  g ra y  in  c o lo r than  the R ich lan d
so ils  and g e n e ra lly  has m o re  brow n and b la c k  co n cre tio n s . The sub­
s o il is  lig h te r  y e llo w  in  c o lo r than  the R ich lan d  s e rie s  and m o ttlin g  is  
m o re  p ro m in e n t. A  p re d o m in a n tly  g ra y  fra g ip a n  la y e r  is  g e n e ra lly  
p re s e n t a t 14 to  20 in ch es . The su b stra tu m  is  qu ite  s im ila r  to  R ich lan d  
except th a t the y e llo w  an d  g ra y  m o ttlin g  is  m o re  h ig h ly  developed.
S am pling  of P ro file s
W ith  the exception  of fo u r p ro file  sam ples taken  fro m  the P e rk in s  
R oad E x p e rim e n t S ta tio n  F a rm  in  E a s t B aton  Rouge P a ris h , a l l  sam ples  
w e re  c o lle c te d  in  p a irs . The p a ire d  sam ples con sis ted  o f those taken  
fro m  a  c u ltiv a te d  s ite  and an ad jace n t n o n cu ltiva ted  s ite  w here the s o il 
typ e  and slope w ere  the sam e. B u lk  sam ples w e re  c o lle c te d  fro m  the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Trace o f  f i l l e d  former stream  channel (g e n e r a lly  a b se n t) .
L in ton ia
R ichlandO liv ie r
R ichland
O liv ie r
Calhoun
A ctiv e  stream  channel and bottom land.
F igure 1-T opographical and stream  channel r e la t io n s h ip s  o f  the L in to n ia , R ich land, O liv ie r ,  and 
Calhoun s o i l  s e r ie s  on n a tu ra l le v e e s .
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A p  h o rizo n  o f the cu ltiv a te d  so ils  and the h o rizo n  of the correspond­
ing non c u ltiv a te  d s ite s . The h o rizo n  sam ples taken  fro m  non cu ltivated  
s ite s  a re  h e re a fte r designated in  th is  study as A p . B u lk  sam ples w ere  
a lso  taken  fro m  the A^ and h o rizo n s  a t each s ite .
O b servatio n  o f the p ro file s  a t the tim e  the bu lk  s o il sam ples w ere  
co llec ted  re v e a le d  th a t n e a rly  a ll  of the n o n cu ltivated  a rea s  w hich w ere  
sam pled  had been in  c u ltiv a tio n  a t som e tim e  in  the p as t. I t  was ev id en t 
th a t th e re  w as co n sid erab le  v a ria tio n  in  the length  of tim e  th a t these  
so ils  had been c u ltiv a te d  and in  the length  of tim e  th a t they had been  
re t ire d  fro m  c u ltiv a tio n . C onsequently, the non cu ltivated  sam ples  
cannot be co n sid ered  as rep res en tin g  v irg in  s o il conditions. M o st of 
the p a ire d  c u ltiv a te d  and n o n cu ltivated  sam ple a re a s  w ere  p ro b ab ly  
c le a re d  and f ir s t  brought in to  c u ltiv a tio n  a t about the sam e tim e , and  
undoubtedly w ere  v e ry  s im ila r  in  ch em ica l and p h ys ica l p ro p e rtie s  up 
to  the tim e  th a t the n o n cu ltivated  s ites  w ere  re t ire d  fro m  c u ltiv a tio n . 
T h e re fo re , the ch e m ica l and p h ys ica l d iffe re n c e s  th a t w ere  m easu red  
in  th is  study have com e about, fo r  the m ost p a rt, due to  the in fluences  
of continued c u ltiv a tio n  on the one hand, and the a m e lio ra tiv e  e ffe c t 
of continuous veg eta tive  cover on the o th e r.
A re a s  S am pled: The lo catio n s of the fo r ty  p ro file s  sam pled a re  
in d ic a ted  on M ap  1. T h is  m ap a lso  shows the m a jo r a re a s  of the state  
w here these s o ils  o cc u r. Sam ples w ere  co llec ted  on an a re a  b as is  and  
w e re  assigned the fo llo w in g  n u m e ric a l designation: a re a  1, E a s t
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F e lic ia n a  P a ris h ; a re a  2 , M acon R idge; a re a  3 , O pelousas Ridge:; and  
a re a  4 , F a s t B aton Rouge P a ris h .
A re a s  1 and 4  a re  both M is s is s ip p i R iv e r  te rra c e  s o ils . H o w ev er, 
a re a  1 has been re w o rk e d  by a  lo c a l s tre a m  and app ears to  have been
in flu en ced  to  som e ex ten t by co as ta l p la in  m a te r ia l. The M acon R id g e ,
»
designated  a re a  2 , is  com posed of o ld  s tre a m  sed im ents of the A rka n sas  
and M is s is s ip p i r iv e r s . The r e lie f  o f th is  a re a  is  fro m  15 to  30 fe e t  
above the p re s e n t flo o d  p la in  o f the M is s is s ip p i R iv e r . The O pelousas  
R idge was fo rm e d  fro m  d e ltic  deposits  of the R ed and M is s is s ip p i 
r iv e rs  and lie s  30 to  50 fe e t above the ad jacen t M is s is s ip p i R iv e r  
a llu v ia l v a lle y . The d e s c rip tio n  and lo catio n s o f the so ils  studied a re  
shown in  T a b le s  1 and 2.
P re p a ra tio n  of S am ples
"While the b u lk  s o il sam ples w ere  , s t il l  m o is t they w ere  crushed by  
hand to  pass an  8 m m  s ieve , then  passed th rough  a  sam ple s p litte r  fiv e  
tim e s , and p laced  in  o h e -q u a rt c a rto n s . The cartons^of s o il w ere  s to red  
in  a  c lo s e t u n til a l l  sam ples had reach ed  a ir  d ryn e ss . W a te r.s ta b le  ag­
g reg a te  d e te rm in a tio n s  and p a r tic le  s ize  ana lyses w ere  then m ade on 
these sam p les .
Sam ples fo r  p H , catio n  exchange, and base s a tu ra tio n  d e te rm in a ­
tion s w ere  p re p a re d  by tak in g  a  subsam ple of the a ir .d r y ,  screened , 
b u lk  sam ples and crush ing  i t  to  pass an 0 . 84 m m  sieve (20  m esh ).
A d d itio n a l subsam ples w e re  taken  frp m  the p ro cessed  b u lk  sam p les . 
These subsam ples w ere  p re p a re d  by w ashing the s o il w ith  w a te r through
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a  35 -m e s h  s ieve fo r  the purpose o f rem o vin g  co n cretio n s la rg e r  than
0 . 5 m m . The w et s o il sam ples w e re  then  p laced  in  a  fo rc e d -d ra ft oven  
a t 6 5 ° C . fo r  d ry in g . A fte r  the sam ples w ere  d r ie d , they  w ere  crushed  
in  a  m o rta r  to  pass a 6 0 -m e s h  s ie v e , m o is tu re  content was a llo w ed  to  
com e to  e q u ilib r iu m  w ith  the a tm o sp h ere , and th en  the sam ples w ere  
sto red  in  s c re w -c a p  g lass  ja r s  fo r  fre e  iro n  o x id e , o rg an ic  carbo n , 
and to ta l n itro g e n  d e te rm in a tio n s .
A n a lyses
A g g reg ate  D e te rm in a tio n s : W a te r-s ta b le  ag g reg ates  g re a te r than
4 . 76 , 2. 0 , 1 . 0 , and 0 . 21 m m  w e re  d e te rm in e d  by w et s iev ing  as out­
lin e d  by van B a v e l (6 1 ). D u p lica te  fo r ty -g ra m  sam ples of the a ir -d r y  
so ils  w ere  p laced  on the top o f the 4 . 76 m m  s ieves  and the nests o f 
sieves w e re  ag g ita ted  in  w a te r fo r  10 m in u te s , w ith  a  s tro ke  length  o f
o
1. 5 inches and a t a  ra te  o f 30 cyc les  p e r m in u te . The s ieves w e re  then  
sep ara ted , p laced  in  pans and d rie d  fo r  4  hours a t 12 0 ° C . in  a  fo rc e d -  
d ra ft oven. A fte r  d ry in g  the s ieves w e re  w eighed; then  the m a te r ia l on 
the s ieves w as d is p e rs e d  w ith  a  m ech a n ic a l m ix e r  and w ashed w ith  a  
s tre a m  o f w a te r to  d e s tro y  a l l  ag g regates and lea v e  the p r im a ry  p a rtic le s  
and con cretions on the s ieves . The s ieves  w e re  then  d rie d  and r e -  
w eighed to  d e te rm in e  the am ount o f p r im a ry  p a rtic le s  and con cretions  
w ith in  each  of the s ize  g ro u p s. .P e r cen t w a te r-s ta b le  agg regates g re a te r  
than  1 .0 0  m m , 0 . 21 m m , and A g g reg a tio n  In d e x , as proposed by van  
B a v e l (6 0 ), w ere  c a lc u la te d  fo r  each sam p le . T h e  m ax im u m  e r r o r
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betw een dup licate  sam ples w as 5 p e r cent o f the sam ple w eight.
P a r t ic le  S ize  A n a ly s is : P e r  cent sand, s ilt , and c la y  w ere  d e te r ,
m in ed  on dup licate  4 0 -g . a ir -d r y  sam ples of the p rocessed  b u lk  sam ples,
q
w ith  an A . S . T . M . h y d ro m e te r, 152 H  , by the m o d ified  m ethod as 
proposed by P a tr ic k  (4 3 ).
C a tio n  Exchange C o m p lex D e te rm in a tio n s : D u p lica te  2 5 -g ra m  
sam ples o f 2 0 -m e s h  s o il m a te r ia l w ere  used to  d e te rm in e  to ta l cation  
exchange cap ac ity , c a lc iu m , m agnesium , po tass iu m , and sodium  satu­
ra tio n . R esu lts  o f these d e te rm in a tio n s  a re  re p o rte d  in  m . e . p e r 100 
gram s of d ry  s o il. M a x im u m  e r r o r  in  ca tio n  exchange cap ac ity  d e te r­
m in atio n s  betw een d u p lica te  sam ples was 0 .1  m . e . p e r 100  g ram s of 
s o il. The p ro ced u re  consisted  of shaking 25 g ram s of 20 -m esh  s o il in  
100 m l of IN  am m onium  aceta te  ad justed  to  pH  7 and a llo w in g  the sus­
pension to  stan d o ve rn ig h t. A  buchner funnel was fitte d  w ith  a  N o . 42 
‘W hatm an m o is t f i l te r  pap er and a lo w  suction ap p lied . The sam ple was 
s tir re d , poured  in to  the fu n n el and w ashed w ith  an ad d itio n a l 150 m l. of 
the N  am m onium  a c e ta te . T h is  10 to  1 leachate  e x tra c tio n  was ad justed  
to  vo lum e and saved fo r  base d e te rm in a tio n s . W ithou t being a llo w ed  to  
d ry  the s o il was then w ashed w ith  250 m l. o f e th y l a lcoho l to  rem ove  
excess am m onia  and then p laced  in  a  500 m l. K je ld a h l fla s k  fo r  am m onia  
d is tilla tio n . Tw o hundred  f if ty  m l., o f d is tille d  w a te r, 5 g ram s of 
sodium  c h lo rid e , 12 m l. o f IN  sodium  h yd ro x id e , and 5 drops o f a n ti­
fo am  w e re  added to  the sam ple fo r  d is tilla tio n . The am m onia w as
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trap p ed  in  0 . IN  s u lfu ric  ac id  and back titra te d  to  pH  6 . 5 with. 0 . IN  
sodium  h yd ro x id e .
C a lc iu m , m agnesium , p o tass ium , and sodium  d e te rm in a tio n s  w ere  
m ade on a B eckm an D U  sp ectro p h o to m eter. Standards of these bases  
w ere  a ls o  p re p a re d  in  N  am m onium  a c e ta te .
p H : T r ip lic a te  sam ples of 20 -m esh  s o il w ere  p re p a re d  in  a  1:1 
w a te r so lu tion , and a llo w ed  to  stand o ve rn ig h t. The pH  on one group of 
sam ples was d e te rm in ed  on a B eckm an Z e ro m a tic  pH  m e te r w hich was 
stan d ard ized  a t pH  7 .0  and 5 .0 . The pH  of the o ther two groups of the  
tr ip lic a te  sam ples was d e te rm in ed  on a  B eckm an m odel H 2 g lass e lec tro d e  
pH  m e te r w hich had been s tan d ard ized  in  the sam e m an n e r. A ll  sam ples  
th a t fa i led to  ag ree  w ith in  0 .1  pH  u n it w ere  re ru n .
O rg an ic  M a tte r : O rg an ic  carbon  was d e te rm in ed  in  a  d ry  com bus­
tio n  carbon ch a in , as suggested by P ip e r (5 0 ), on d u p licate  sam ples and  
con verted  to o rgan ic  m a tte r by the fa c to r of 1 .7 2 4 . M ax im u m  e r r o r  
betw een d u p licate  sam ples was 2 . 0 p e r cen t. The carbon chain  was 
opera ted  a t a  te m p e ra tu re  of 9 5 0 ° C . ’ w ith  a  flo w  of oxygen. The lib e r ­
ated  CO 2 was trap p ed  in  a s c a rite  abso rp tio n  fla s k s  and w eighed to  one 
ten th  m illig ra m .
N itro g en  : T o ta l n itro g e n  was d e te rm in ed  by the K je ld a h l m ethod.
Sam ples of ap p ro x im a te ly  10 g ram s of s o il w ere  d igested  in  s u lfu ric  
a c id  w ith  K e l-p a c k  as a source o f s a lt. The am m onia  was d is tille d  in to  
2 p e r cent b o ric  a c id  and t itra te d  to  pH  5 .5  w ith  0 . IN  H^SO^ on a  
B eckm an au to m atic  t it r a to r .
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F re e  Iro n  O xides: T h is  d e te rm in a tio n  was m ade w ith  s lig h t m o d i­
fic a tio n s  of the p ro ced u re  proposed by Jackson (1 7 ). E s s e n tia lly , the  
p ro ced u re  con sis ted  of p lac in g  2 g ram s o f s o il in  a  60  m l. cen trifu g e  
tu b e, and adding 20 m l. o f 0 .3  M  sod ium  c itra te  pH  7 .3 , w hich con­
ta in e d  60 m l. of 1M  N aH C O ^ as a b u ffe r. The te m p e ra tu re  w as brought 
to  8 0 ° C . in  a  w a te r bath , 0 . 5 g . (m easu red ) o f so lid  N a ,S  O . was 
added as a  re d u c to r and the sam ple was s tir re d  fre q u e n tly  fo r  15 
m in u te s . A t e x a c tly  15 m in u te s , 5 m l. o f sa tu ra ted  N a C l as a  flo c u la -  
tin g  agent w as added by h yp o d erm ic  s y rin g e . The sam ple re m a in e d  one 
m in u te  lo n g er in  the w a te r bath  and was then  rem o ved . The sam ple was 
im m e d ia te ly  cen trifu g ed  fo r  fiv e  m in u tes  a t 2200  rp m , and the su p er­
n atan t liq u id  was poured  o ff in to  a  500 m l. E r le n m y e r fla s k  fo r  iro n  
d e te rm in a tio n . The p ro ced u re  w as then  rep ea te d  once m o re  on the  
sam e s o il sam p le . In v e s tig a tio n  showed th a t on the so ils  used in  th is  
study the f ir s t  e x tra c tio n  rem o ved  65 to  85 p e r cen t o f the rem o vab le  
fre e  iro n  ox ide , the  second e x tra c tio n  rem o ved  15 to  35 p e r cen t, a  
th ird  e x tra c tio n  rem o ve d  about one p e r cen t o r on ly a  tra c e . T h e re fo re , 
i t  w as concluded th a t tw o e x tra c tio n s  w ere  s u ffic ie n t fo r  re lia b le  fre e  
iro n  oxide d e te rm in a tio n s  on these s o ils .
The sup ernatan t liq u id  contain ing  the rem o ved  iro n  was then  heated  
o ver a  s team  bath a t 9 0 ° C . fo r  one h o u r, then 30 p e r cen t was
added d r op w ise  u n til a  fu ll  y e llo w  c o lo r developed. The so lu tio n  was 
a llo w ed  to  co o l. A  fe w  d ro p s o f 6N  H C 1 w e re  added to  te s t fo r  tu rb id ity . 
I f  tu rb id ity  developed, due to  e le m e n ta l s u lfu r fo rm a tio n , the heating
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w as continued ano ther 30 m in u te s . I f  no tu rb id ity  developed, the r e ­
m a in d e r o f 5 m l. o f 6 N  HC1 and 1 m l. of H 2O2 w ere  added. The sam ple  
w as m ade up to  volum e in  a  250 m l. v o lu m e tric  fla s k , and in  tw o steps
s
w as d ilu ted  to  2500 to  1 in  re s p e c t to  the s o il w e ig h t. Iro n  d e te rm in a ­
tio n  was m ade by p lac ing  25 m l. o f the d ilu te d  e x tra c t in  a  50 m l. vo lu ­
m e tr ic  fla s k , adding by h yp o d erm ic  syrin g es 1 m l. of 30 p e r cent H 2O2 , 
fo llo w ed  by 5 m l. o f 6N  H C 1, 5 m l. o f 20 p e r cen t K S C N , and then  
m aking  the so lu tion  up to  vo lum e fo r  a  5000:1 d ilu tio n . T e n  m inutes  
a fte r  K SC N  w as in je c te d , the p e r cen t tra n s m is s io n  of the F e  (SC N Jj 
co lo red  so lu tion  w as d e te rm in e d  on a Bausch and Lom b "S p e c tro n ic  
20" spectrop hotom eter a t a  m aT im nm  lig h t tra n s m is s io n  o f 500 
m illim icrons. A  stan d ard  cu rve  was es tab lish ed  using p u re  iro n  w ire . 
The sp ectrop hom eter was ad ju sted  a t 100 p e r cen t tra n s m is s io n  on a  
w a te r b lan k . The 5000 to  1 d ilu tio n  was se lec ted  so as to  have a  
fin a l iro n  co n cen tra tio n  of 0 .5  to  3 . 0 ppm . T h is  co n cen tra tio n  a llo w ed  
tra n s m is s io n  read ings to  be m ade in  the m o st acc u ra te  .range of the  
cu rve  w hich was betw een 20  and 80 p e r cen t tra n s m is s io n .














Some P h y s ic a l C h a r a c te r is t ic s  o f  th e  S o i ls  S tu d ied
P r o f i le Area S e r ie s Horizon Depth Structure*- C o n sisten cy Color^ Texture^
1-C* 1 L in to n ia Ap 0 - 6 " F in e  granular F r ia b le V .d r .g r .b r . S i  1
a3 6-13" Med. subangular b locky F r ia b le D r.b r . S i  1
b2 18-22" S tr . med. subangular b locky F r ia b le R ed .br. S i  c  1
1-NC** 1 L in to n ia Ap 1 - 6 " S tr . f in e  granular F r ia b le D r.b r . S i  1
A3 10-13" S tr . f in e  granular and very F r ia b le D r .b r . S i  1
co a rse  granular
b2 18-23" S tr . med. subangular b locky F r ia b le D r.b r . S i c 1
2-C 1 O liv ie r Ap 0-7" F ine and med. granular F r ia b le D r .g r .b r . S i  1
a3 7-11" Med. f in e  subangular b locky F r ia b le D r.b r . S i  1
b2 18-23" Mod. med. subangular b locky F r ia b le Y e l .b r . (mot. S i  1
p a le  b r . and
g r .b r .)
2-NC 1 O liv ie r AP 0-4" S tr . f in e  granular F r ia b le V .d r .g r . S i  1
a 3 4-7" Mod. med. subangular b locky F r ia b le B r .(m o t.g r . S i  1
b r . and dr.
g r .b r .)
b2 11-14" Mod. med. subangular b locky F r ia b le Y e l.b r . S i  1
^•Med.-medium; S t r .- s t r o n g ;  M od.-moderate 
2V .-v e r y ; D r.-d ark ; G r .-g ra y ish  or gray; B r.-brow nish  or brown; R ed .-red d ish ; Y e l .-y e l lo w is h ;  M o t.-m o ttled  
^ S i - s i l t ;  L-loam ; C -c la y  '
^ C u ltiv a ted













P r o f i le  Area S e r ie s  H orizon Depth S tru ctu re  C o n sisten cy  C olor T exture
3-C 1 R ich land Ap 0 - 6 " Med. f in e  granular F r ia b le D r.b r . S i 1
A3 7-12" Med. subangular b locky F r ia b le D r.b r . S i  1
B2 18-22" S tr .  subangular b locky F r ia b le D r .b r . c 1
3-NC 1 R ichland Ap 1 - 6 " Med. and f in e  granular F r ia b le D r .g r .b r . S i  1
A3 7-11" Med. subangular b locky F r ia b le Br. S i 1
b2 18-22" S tr .  med. subangular b locky F r ia b le Y e l.b r . L
4-NC 2 R ichland Ap 1-7" S tr . med. f in e  granular F r ia b le D r.b r . S i 1
A3 7-13" Mod. med. subangular b locky F r ia b le D r .y e l .b r . S i  1
b2 19-24" Mod. med. subangular b locky F r ia b le D r .y e l .b r . S i  c
4-C 2 R ich land Ap 0-7" Mod. med. f in e  granular F r ia b le D r.b r . S i  1
a3 7-12" Mod. med. and f in e  subangular F r ia b le Y e l.b r . S i 1
blocky
b2 18-23" Mod. med. subangular b locky F r ia b le D r .y e l .b r . S i  1
5-NC 2 R ichland Ap 1-7" S tr .  med. f in e  granular F r ia b le D r .g r .b r . S i  1
a3 7-12" Mod. f in e  subangular b locky F r ia b le Y e l.b r . S i  1
b2 16-21" Mod. med. and f in e  subangular F r ia b le Y e l.b r . S i c
b locky
5-C 2 R ichland Ap 0-5" Mod. med. and f in e  granular F r ia b le Y e l.b r . S i  1
a3 5-9" Mod. med. p la ty F r ia b le Y e l.b r . S i  1
b2 13-17" S tr .  med. and f in e  subangular F r ia b le Y e l.b r . S i c
b locky
6 -C 2 R ichland Ap 0-7" S tr .  med. and f in e  granular F r ia b le Br. S i 1
a3 7-10" Mod. med. p la ty F r ia b le D r .y e l .b r . S i  1













P r o f i le  Area S e r ie s  H orizon Depth
6 -NC 2 R ich land  Ap 1-5"
A3  5-10"
B2  16-21"
7-C 2 R ich land  Ap 0-5"
A3  5-10"
B2  15-19"
j  7-NC 2 R ich land  Ap 1-7"
Ao 7-15"
B2  18-22"
8 -C 2 L in to n ia  Ap 0-7"
A3  7-10"
B2  17-22"




S tru ctu re  C o n sisten cy  C olor T exture
S tr .  med. and f in e  granular F r ia b le
S t r .  med. and f in e  subangular F r ia b le
b locky
S tr .  med. and f in e  subangular F r ia b le
b locky
Mod. f in e  granular F r ia b le
Coarse and v .  co a rse  p la ty  Firm
Mod. med. and f in e  subangular F r ia b le
b locky
Mod. med. and f in e  granular F r ia b le
Mod. med. p la ty  Firm
S tr .  med. subangular b lock y  Firm
D r .g r .r e d .b r . S i  1 
D r.b r . S i  1
Y e l.b r .
D r .b r .
Br.
Y e l.b r .
S i  c  1
S i 1 
S i 1 
S i c  1
Y e l.b r .  S i
Y e l .b r .  S i  1
Y e l .b r . (m ot. S i  c 1
d r .g r .b r .and 
d r .y e l .b r . )
S tr .  f in e  granular F r ia b le
Mod. med. p la ty  and mod. med. Firm
and f in e  subangular b locky
Mod. med. and f in e  subangular F r ia b le
b locky
S tr .  med. f in e  granular F r ia b le
Mod. med. co a rse  subangular F r ia b le
b locky
S tr .  med. co a rse  subangular F r ia b le
b locky
Br. L
D r.b r . L
Red. b r . C 1
V .d r .g r .b r .  S i  1














P r o f ile Area S e r ie s H orizon Depth S tru ctu re C on sisten cy C olor T exture
9-C 2 L in to n ia Ap 0-5" Mod. med. and f in e  granular F r ia b le Br. S i 1
A3 5-11" Mod. med. and f in e  subangular F r ia b le Br. S i  1
b locky
b2 14-18" Med. co a rse  subangular b locky F r ia b le Y e l.r e d C 1
9-NC 2 L in to n ia Ap 1 - 6 " Mod. med. and f in e  granular F r ia b le Br. S i 1
a 3 6 - 1 0 " Mod. med. and f in e  subangular F r ia b le Br. S i  1
b locky
b2 17-21" Mod. med. subangular b lock y F r ia b le Y e l.r e d S i c  1
10-C 2 O liv ie r Ap 0-5" Mod. f in e  and med. granular S I . firm Br. S i  1
and.mod. and co a rse  p la ty
a3 5-8" Mod. med. p la ty Firm D r.b r . S i  1
b2 16-19" Mod. med. subangular b locky Firm Y e l.b r . S i  c  1
(M ot.pa le br
and v .  p a le  b r .)
10-NC 2 O liv ie r Ap 1-7" M od.m ed.fine granular F r ia b le Br. S i 1
A3 7-10" Mod, med. f in e  granular and F r ia b le Br. S i  1
mod. med. p la ty V
b 2 20-23" Mod, med. subangular b locky F r ia b le P a le  b r . S i c 1
(M ot.v . p a le
b r . and y e l .b r . )
11-C 2 R ich land Ap 0-5" Mod. med. and f in e  granular F r ia b le D r .b r . S i  1
a3 5-8" Mod, med. p la ty  (h o r iz o n ta l Firm D r.b r . S i  1
le n s  o f  brown s i l t )














P r o f i le Area S e r ie s H orizon Depth S tru ctu re C o n sisten cy C olor Texture
11-NC 2 R ichland Ap 1-4" Mod, med, and f in e  granular F r ia b le Br. S i 1
A3 4-6" Mod, med. and f in e  granular F r ia b le Br. S i 1
b2 17-20" S tr .  med. subangular b lock y F r ia b le D r.b r . S i  c 1
12-C 2 R ichland Ap 0-5" Mod. med. and f in e  granular F r ia b le D r.b r . S i  1
a3 5-8" Weak med. p la ty  and mod. med. Firm D r.b r . S i  1
subangular b lock y
b2 16-20" S t r .  med. subangular b locky Mod. f r ia b le D r .y e l .b r . S i  c 1
12-NC 2 R ichland AP 1-5" Mod. med. and coa rse  granular F r ia b le D r .b r . S i 1
a 3 5-8" Weak med. p la ty  and mod. med. S I . firm D r.b r . S i  1
subangular b lock y
b2 16-20" Mod. med. subangular b locky F r ia b le Y e l.b r . S i c  1
13-C 2 R ichland AP 0-5" Mod. co a rse  granular and med. Firm D r.b r . S i  1
co a rse  subangular b locky
a3 5-8" Weak med. p la ty  and mod. med. Firm D r.b r . S i  1
subangular b lock y
b2 16-20" Mod. med. subangular b lock y F r ia b le D r .b r . S i  c  1
13-NC 2 R ichland AP 0-5" Mod. f in e  and med. granular F r ia b le D r .y e l .b r . S i  1
a3 5-8" Mod. med. p la ty  and med. Firm D r .y e l .b r . S i 1
subangular b lock y
b2 19-22" Mod. med. subangular b locky F r ia b le Y e l.b r . S i  c 1
14-C 2 R ichland AP 0 - 6 " Mod. med. and f in e  granular F r ia b le Br. S i 1
a3 6 - 1 0 " Mod. med p la ty  and mod. med. F r ia b le Br. S i  c  1
subangular b locky
















P r o f i le Area S e r ie s H orizon Depth S tru ctu re C on sisten cy C olor Texture
14-NC 2 R ichland Ap 1-7" Mod. med. and co a rse  granular F r ia b le Br. S i  1
A3 7-10" Mod. med. and f in e  granular Firm Br. S i 1
b2 lS{-2 2 " Mod. med. subangular b lock y F r ia b le Br. S i c  1
15-C 3 R ichland Ap 0 - 6 " S t r .  f in e  granular F r ia b le D r .b r . S i  1
a3 6-9" Mod. med. and f in e  granular F r ia b le D r.b r . S i  1
b 2 17-21" Mod. med. and f in e  subangular F r ia b le D r.b r . S i  c  1
b locky
15-NC 3 R ichland Ap 1 - 6 " Mod. med. p la ty  and mod. f in e Firm D r .g r .b r . S i 1
granular
, - A3 6 - 1 0 " S tr .  f in e  granular and mod. Firm D r .g r .b r . S i  1
med. p la ty
b 2 16-20" S tr .  med. subangular b locky Firm D r .y e l .b r . S i  c 1
16-C 3 O liv ie r Ap 0 - 6 " S t r .  f in e  granular F r ia b le D r .g r .b r . S i  1
A3 6 - 1 0 " Mod. med. p la ty Firm D r .y e l .b r . S i  1
b 2 15-19" Mod. med. and f in e  subangular Firm Y e l .b r . (m ot. S i  c  1
b locky l i g h t  y e l .b r . )
16-NC 3 O liv ie r Ap 10-14" Mod. med. granular F r ia b le D r .g r .b r . S i  1
A3 14-18" Mod. med. granular and mod. Firm D r.b r . S i  1
f in e  subangular b locky
b 2 20-24" Mod. med. and co a rse  subangular Firm Y e l .b r . (m ot. S i  c  1
b locky b r .g r . )
17-C 3 R ich land Ap 0 - 6 " S t r .  f in e  granular F r ia b le Br. S i 1
a 3 6 - 1 0 " S tr .  med. p la ty Firm Br. S i 1













P r o f i le Area S e r ie s H orizon Depth S tru ctu re C o n sisten cy C olor T exture
17-NC 3 R ich land Ap 1 - 6 " S tr . f in e  granular F r ia b le Br. S i  1
A3 6-9" S tr . med. p la ty Firm D r.b r . S i  1
b2 17-21" Mod. med. subangular b lock y Firm D r.b r . S i 1
18-C 4 O liv ie r Ap 0-5" Med. f in e  granular F r ia b le Br. S i 1
NP* a3 5-8" Med. p la ty S I • firm Br. S i 1
b2 8-16" Mod. med. subangular b lock y F r ia b le Y e l .b r . (m ot. S i  c  1
l i g h t  b r .g r . )
19-C 4 O liv ie r Ap 0-5" Mod. med. granular F r ia b le Br. S i 1
NP A3 5-7" Mod. med. p la ty Firm G r.b r. S i  1
b| 7-14" Mod. med. subangular b locky F r ia b le B r .(m o t .y e l . S i c  1
b r . and b r .gr ,. )
20-C 4 O liv ie r Ap 0-5" Mod. med. granular F r ia b le G r.b r. S i  1
NP a 3 5-8" Mod. med. p la ty Firm G r.b r. S i  1
b2 8-16" Mod. med. and co a rse  subangular F r ia b le Y e l .b r . (m ot. S i  c 1
b locky b r . and h r .g r ,. )
2 1 -C 4 O liv ie r Ap 0-4" Mod. med. granular F r ia b le Br. S i 1
NP a3 4-7" Mod. med. p la ty Firm G r.b r. S i  1
b2 7-16" Mod. co a rse  subangular b locky F r ia b le Y e l .b r . (m ot. S i  1
b r . and b r .g r .)











P r o f i le  Area S e r ie s  H orizon Depth
22-NC 4 O liv ie r Ap 0 -3 ”
A3 3 -8 ”
b2 8 - 1 2 ”
22-C 4 O liv ie r Ap 0-4"
A3 4 -8 ”
b2 8-16”
T able 1 (C ontinued)
S tru ctu re  C o n sisten cy  C olor T exture
Mod. med. granular
Weak med. subangular b locky
Mod. med. subangular b locky
Mod. med. granular
S tr .  th in  and med. p la ty
Mod. med. subangular b locky
F r ia b le
F r ia b le
F r ia b le
F r ia b le
Firm
F r ia b le
6 r .b r .
G r.b r.
Y e l.b r  .'(mot. 
b r .g r . )
G r.b r.
G r.b r.
Y e l.b r .  (m ot. 
b r .g r .)
S i  1 
S i 1 
S i c  1
S i 1  














T a b le  2 
L o c a tio n  of S o il S am ple S ites
P ro file A re a S e rie s L o c a tio n
1 -C 1 L in to n ia Id le w ild  P la n ta tio n , S. E . of C lin to n  (c u ltiv a te d )
1 -N C 1 L in to n ia 20 y a rd s  fro m  1 -C  (n o n cu ltiva ted  woods)
2 -C 1 O liv ie r Id le w ild  P la n ta tio n , S. E . of C lin to n  (c u ltiv a te d )
2 -N G 1 O liv ie r Id le w ild  P la n ta tio n  (n o n cu ltiva ted  woods)
3 -C 1 R ich lan d Id le w ild  P la n ta tio n  (c u ltiv a te d )
. 3 -N C 1 R ich lan d Id le w ild  P la n ta tio n  (n o n cu ltiva ted  woods)
4 -N C 2 R ich lan d M acon R idge E x p e rim e n t S ta tio n , 50 yard s  w est o f gate  
(o ld  fence ro w )
4 -C 2 R ich lan d 20 y a rd s  south of 4 -N C  (c u ltiv a te d )
5 -N C 2 R ich lan d 2 N -1 /2 W  of C ro w v ille  (n o n cu ltiva ted ) (fen ce ro w )
5 -C 2 R ich lan d 30 yard s  fro m  5 -N C  (c u ltiv a te d )
6 -C 2 R ich lan d 5 3 /4  m i. south o f Epps (c u ltiv a te d )












P r o file  A re a  S e rie s
7 -C  2 R ich lan d
7 -N C  2 R ich lan d
8 -C  2 L in to n ia
8 -N C  2 L in to n ia
9 -C  2 L in to n ia
9 -N C  2 L in to n ia
1 0 -C  2 O liv ie r
1 0 -N C  2 O liv ie r
11 -C  2 R ich lan d
1 1 -N C  2 R ich lan d





R ich lan d
R ich lan d
Table 2 (Continued)
L o catio n
5 m i. S. E . o f O ak G ro ve (c u ltiv a te d )
100 ya rd s  fro m  7 -C  (n o n cu ltiva ted )
9 m i. south o f R a y v ille  (c u ltiv a te d )
50 y a rd s  ibrom 8 -C  (n o n cu ltiva te d  fen ce ro w )
2 3 /4  m i. N . W . o f R a y v ille  (c u ltiv a te d )
20 y a rd s  fro m  9 -C  (n o n cu ltiva ted )
1 m i. w est o f O ak G ro ve  (c u ltiv a te d )
20 y a rd s  fro m  1 0 -C  (n o n cu ltiva te d  fen ce ro w )
6 m i. N . E . o f O ak G ro ve (c u ltiv a te d )
20 ya rd s  fro m  1 1 -C  ( in  g rass  a fe w  y e a rs )
M acon R idge E x p e rim e n t S ta tio n  (b erm u d a g rass  c lo v e r  
sod)
M acon E x p e rim e n t S ta tio n  (co tton  fo llo w in g  vetch )













P ro file A re a S e rie s L o c a tio n
1 3 -N C
1 4 -C
1 4 -N C
1 5 -C
1 5 -N C
1 6 -C
1 6 -N C
1 7 -C  











R ich lan d
R ich lan d
R ich lan d
R ich lan d
R ich lan d
O liv ie r
O liv ie r
R ich lan d
R ich lan d
O liv ie r
M acon  R idge E x p e rim e n t S ta tio n  ( f ir s t  y e a r cotton fo llo w ­
ing b erm u d a g ra s s -c lo v e r sod)
2 m i. N . W . o f W is n er (c u ltiv a te d )
20 ya rd s  fro m  1 4 -C  (n o n cu ltiva ted  fen ce row )
2 m i. n o rth  of Y o u n g sv ille  (c u ltiv a te d )
10 yard s  fro m  1 5 -C  (tu rn  ro w  n o n cu ltiva ted )
2 m i. N . W . o f Y o u n g sv ille  (c u ltiv a te d )
15 ya rd s  fro m  1 6 -C (b u rie d  by re c e n t roadbed  co n stru c tio n  
w ith  m o re  top s o il) (n o n cu ltiva ted )
B ille a u d  P la n ta tio n , south o f Y o u n g sv ille  (c u ltiv a te d )
30 ya rd s  fro m  1 7 -C  (in  b erm uda g rass  p as tu re  a  few  
y e a rs )
P e rk in s  R oad A g ro n o m y F a rm , c o tto n -c o rn -v e tc h  ro ta tio n , 
N . W . re p lic a tio n , 20 i t f fro m  south end o f p lo t (c o rn , 
8 - 8 -8  f e r t i l iz e r )












P ro file  A re a  S e rie s
1 9 -C  4  O liv ie r
N P *
2 0 -C  4  O liv ie r
N P *
2 1 -C  4  O liv ie r
N P *
2 2 -N C  4  O liv ie r
2 2 -C 4  O liv ie r
T a b le  2 (C ontinued)
L o catio n
P e rk in s  R oad A g ro n o m y F a rm , c o tto n -c o rn -v e tc h  ro ta tio n , 
N . W . re p lic a tio n , 20 f t .  fro m  south end of p lo t (c o rn , „
8 - 0 - 8  f e r t i l iz e r )
P e rk in s  Road A g ro n o m y F a rm , c o tto n -c o rn -v e tc h  ro ta tio n , 
N . W . re p lic a tio n , 20 f t .  fro m  south end of p lo t (c o rn , 
no f e r t i l iz e r )
P e rk in s  R oad A g ro nom y F a rm , c o tto n -c o rn -v e tc h  ro ta tio n , 
N . W . re p lic a tio n , 20 f t . ,  fro m  south end o f p lo t (c o rn , 
0 - 8 - 8  f e r t i l iz e r )
P e rk in s  R oad A g ro n o m y F a rm , D a llis  g rass  seed in ­
c re a s e  b lo ck
P e rk in s  R oad A g ro n o m y F a rm , 15 y a rd s  w est o f 2 2 -N C  
(in b re d  co rn  p lo ts )
R E S U LTS  A N D  D ISC U SSIO N
R e su lts  o f the v a rio u s  c h e m ica l and p h y s ic a l ana lyses a re  p resen ted  
in  T a b le s  3 , 4 , and 5. The m eans fo r  these re s u lts  a re  re p o rte d  in  
T a b le s  6 th rough 9* S im p le  c o rre la tio n  c o e ffic ien ts  a re  p resen ted  in  
T a b le s  10 th rough 22 , m u ltip le  c o rre la tio n  c o e ffic ien ts  in  T a b le  23 , and 
the re s u lts  of re g re s s io n  analyses a re  p resen ted  in  F ig u re s  3 through 14.
A g g reg atio n
A  h ig h ly  s ig n ific a n t c o rre la tio n  ex is te d  betw een p e r cent aggregates  
g re a te r than  1 . 00  m m  and ag g reg atio n  index, betw een aggregates g re a te r  
than  0 .2 1  m m  and agg regation  index, and betw een p e r cent aggregates  
g re a te r  than  1 . 00  m m  and g re a te r than  0 . 21 m m . Since the percentage  
of ag g regates g re a te r than 0 . 21 m m  w as m o re  h ig h ly  c o rre la te d  w ith  
s o il o rg an ic  m a tte r content than w ere  e ith e r o f the o th er tw o c r ite r ia  of 
ag g re g atio n  m eas u rem en t, the 0 . 21 m m  class  was chosen as the dependent 
v a ria b le  fo r  m u ltip le  c o rre la tio n  and fo r  re g re s s io n  an a lyses .
T a b le  6 shows th a t the ave rag e  content o f w a te r-s ta b le  aggregates  
g re a te r  than  0 . 21 m m  in  the A p  h o rizo n  of the c u ltiv a te d  so ils  was 2 9 .1  
p e r cent as com pared  to  5 8 .3  p e r  cen t in  the n o n cu ltivated  s o ils . A n  
even  g re a te r re la tiv e  d iffe re n c e  e x is te d  betw een the tw o groups o f so ils
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C ation  Exchange C ap acity , Base S a tu ra tio n  and 
pH o f  Ap H orizons In Some P le is to c e n e  T errace S o i ls
P r o f ile
C .E .C a Ca.
m .e
____ M&s .
. / 1 0 0  R .
K
S o i l
Na
Calcium
S a tu ra tio n
7.
Base
S atu ra tio n
7. pH
1-C 5 .0 1 .4 0 .5 0 .2 6 0 .0 6 28 45 5 .1
1-NC 1 1 . 1 1 .4 1 . 0 0 .1 9 0 .2 5 13 26 4 .8
2-C 8 .3 2 .9 1 . 8 0 .2 7 0 .07 35 61 6 . 2
2-NC 1 0 . 6 2 .5 0 .7 0 .2 3 0 .0 8 24 34 5 .1
3-C 5 .4 2 . 1 1 .4 0 .1 7 0 .0 6 39 69 6 . 8
3-NC 7 .6 1 .9 0 . 8 0 . 2 2 0 .0 8 25 39 5 .2
4-NC 1 0 .4 4 .9 1 . 1 0 .6 7 0 .0 6 47 65 6 . 2
4-C 6 . 1 2 . 6 1 . 0 0 .3 3 0 .0 6 43 6 6 5 .7
5-NC 8 . 2 4 .5 0 .9 0 .5 5 0 .0 7 55 73 6 .5
5-C 4 .6 1 . 8 0 . 6 0 .2 7 0 .0 9 39 60 6 .4
6 -C 7 .2 1 .7 0 .7 0 .4 5 0 .0 8 24 41 4 .9
6 -NC 9 .8 3 .2 0 .9 0 .2 7 0 .0 8 33 56 5 .6
7-C 5 .2 1 .3 0 .5 0 .4 4 0 .0 6 25 44 4 .9
7-NC 6 .3 3 .3 1 . 2 0 .4 5 0 .0 8 52 80 6 .7
8 -C 4 .8 3 .1 0 .4 0 .3 1 0 .0 4 65 80 6 .5














P r o f i le
C «£«C . Ca.
m .e .
Mg,.
/ 1 0 0  g .
K
S o i l
Na
Calcium
S a tu ra tio n
%
Base
S a tu ra tio n
1 PH
9-C 4 .0 1 . 6 0 .5 0 .1 3 0 .0 4 40 57 5 .3
9-NC 3 .7 1 .4 0 .5 0 .1 5 0 .0 4 38 56 5 .4
10-C 8 . 1 2 .7 0 .9 0 . 2 2 0 .1 7 33 49 5 .8
10-NC 1 0 . 6 4 .4 1 .4 0 .3 3 0 .0 6 42 58 5 .8
11-C 8 .5 6 .9 0 .7 0 .6 2 0 .07 81 - 96 6 . 8
11-NC 6 . 8 2 .9 0 . 8 0 .17 0 .07 43 58 6 . 0
12-C 8 . 0 4 .3 1 .7 0 .57 0 .1 6 54 84 6 . 8
12-NC 7 .9 3 .2 1 .3 0 .4 4 0 .0 8 41 64 6 .5
13-C 7 .2 3 .6 1 . 6 0 .5 2 0 . 1 2 50 81 6 .7
13-NC 8 .4 3 .3 1 .5 0 .5 2 0 . 1 2 39 65 5 .6
14-C 5 .6 3 .6 0 . 6 0 .1 9 0 . 1 0 64 80 6 . 6
14-NC 6 . 2 2 .4 0 .7 0 .37 0 .0 7 39 57 6 . 1
15-C 10 .9 3 .1 0 . 8 0 .2 8 0 .07 28 39 5 .1
15-NC 1 1 .4 . 2 .9 0 .9 0 .3 5 0 .0 7 25 37 5 .2
16-C 1 0 .5 1 . 8 0 .7 0 .3 1 0 .0 8 17 28 4 .9
16-NC 1 0 .4 2 . 1 1 . 0 0 . 1 2 0 .09 2 0 32 4 .9
17-C 9 .3 2 .4 1 . 1 0 . 2 1 0 . 1 0 26 41 5 .0
17-NC 1 0 . 6 6 .4 1 .3 0 .17 0 . 1 0 60 75 6 . 1













P r o f i le
C .E .C . Ca.
m.
Me. 
e./lO O  e .
K
S o i l
N a
Calcium
S a tu ra tio n
7.
Base
S a tu ra tio n
7. PH
19-C 5 .9 1 .7 1 . 1 0 . 2 0 0 .09
i
29 52 5 .4
20-C 5 .4 1 . 8 1 . 2 0 . 1 1 0 .1 5 33 60 5 .9
21-C 7 .4 2 . 8 1 .5 0 . 2 2 0 . 1 0 38 62 5 .7
22-NC 6 .9 2 .7 1 .4 0 .1 5 0 . 1 0 39 63 5 .9













C erta in  P h y s ic a l and Chemical P r o p e r tie s  fo r  Some P le is to c e n e  T errace S o i l s  by H orizons
Aggregates >» 























Ap Horizons 37.3 58.3 1.474 1.856 0.108 9.80 13.29 72.48 14.23 2.03 3.93 5 .74
A^ Horizons 17.8 40 .2 0.746 0.908 0.064 8.26 11.80 68 .66 17.81 2.42 3 .04 5.57
Bg Horizons 4 .0 32.4 0.348 0.539 0.050 5.49 8.89 61.43 29.58 4.31 2.39 4.96
CULTIVATED
Ap Horizons 14 .5 29.1 0.646 1.305 0.084 8.87 15.35 69.96 14.69 1.97 5.05 5.87
A^ Horizons 8 .6 26.3 0.419 0.869 0.063 7.62 12.30 70.01 17.81 2.41 4 .14 5 .54













C .E .C ., Ca, Mg, K, Na, T o ta l Base S a tu ra tio n  and pH fo r  A ll  Ap H orizons
Ap H orizons
S a tu ra tio n
C .E .C . Ca Mg K Na











N o n cu ltiv a ted










0 .09  3 6 .5  1 1 .8  3 .9  1 .1  5 3 .2  5 .7 4





































0 .2 1  mm 
Z
East F e lic ia n a 44.7 65.3 1.673 2.160 0.115 10.84 23.65 58.33 18.02 2.35 13.27
Macon Ridge 2 0 .6 36.6 0.891 1.312 0.086 8.76 13.15 73.68 13.17 1 .8 8 2.81
Opelousas Ridge 28.3 50.8 1.144 2.163 0 .122 10.15 8.98 73.57 17.45 2 .21 0.93















C .E .C ., Ca, Mg, K, Na, T ota l Base S a tu ra tio n  and pH fo r  A ll  Ap H orizons by Area
S a tu ra tio n
C .E .C . Ca Mr K Na Ca Mg K Na Base
Area D ls f is ,/ 1 Q0  g . S o i l % % 7. % 7. p H
E ast F e l ic ia n a 8 . 0 2 . 0 1 . 0 0 . 2 2 0 . 1 0 2 5 .0 1 2 .5 2 . 8 1 .3 4 1 .5 5 .4 5
Macon Ridge 7 .0 3 .1 0 .9 0 .3 9 0 .0 8 4 4 .3 1 2 .9 5 .6 1 . 1 6 3 .9 6 .0 3
O pelousas Ridge 1 0 .5 3 .1 1 . 0 0 .2 4 0 .09 2 9 .5 9 .5 2 .3 0 .9 4 2 .2 5 .2 0














Some Physical and Chemical C h a ra c te ris tic s  o f Some L in to n ia , R ichland, and O liv ie r  S o il Series
Series Horizon
Aggregates 
> 1 .0 0  mm 
7.
Aggregates 











L in to n ia  (3 ) Ap 15 29 1.031 10.5 4 .6 61 5 .6
A3 12 21 0.426 16.4
3 34 0.364 32.0
Richland (11 ) Ap 12 24 1.243 14.8 7 .1 64 6 .1
A. 7 24 0 .888 18.7
4 4 33 0.449 33.1
O liv ie r  ( 8 ) Ap 16 35 1.308 14.3 7 .2 57 5 .8
A3 12 40 0.956 15.8
4 7 43 0.530 27.2
















Some P h y s ic a l and Chemical C h a r a c te r is t ic s  o f  th e  
S ix te e n  R ichland S o i l  S e r ie s  Sampled on th e  Macon Ridge
Land Use H orizon
A ggregates  
> 1 . 0 0  mm 
%
A ggregates  









S a tu ra tio n
7. pH
N o n cu ltiv a ted Ap 2 8 .6 5 0 .1 1 .6 2 2 1 3 .8 8 . 0 65 6 . 2
A3 1 3 .5 3 0 .1 0 .7 6 8 1 8 .8
4 2 . 8 2 8 .4 0 .371 3 4 .0
C u lt iv a te d Ap 1 0 . 1 2 1 .4 1 .0 8 2 1 3 .9 6 . 6 69 6 . 1
A^ 5 .5 1 9 .9 0 .757 1 8 .2
B 2
2 . 1 2 4 .5 0 .341 3 4 .6





in  the content of aggregates g re a te r  than 1 . 00 m m . in  th is  case the  
averages  w ere  14. 5 and 37. 3 p e r cent, re s p e c tiv e ly , fo r  the cu ltiva ted  
and noncultivated  so ils . T h is  rep resen ts  d ecreases , due to continuous 
cu ltiva tio n , of 61 p e r  cent in  aggregates g re a te r  than 1 . 00  m m , and 50 
p e r cent in  aggregates g re a te r  than 0 . 21 m m .
The in fluence of continuous cu ltiva tio n  was a lso  re fle c te d  in  the  
state o f aggregation  of the A 3 h o rizo n . In  th is  case the content of ag­
gregates  g re a te r  than 1. 00 m m  decreased  f ro m  1 7 .8  p e r  cent in  the  
noncu ltivated  to 8 .6  p e r  cent in  the cu ltiva ted  so ils , w h ile  aggregates  
g re a te r  than 0 .2 1  m m  d ecreased  fro m  40 . 2 p e r cent in  the noncultivated  
to 26. 3 p e r  cent in  the cu ltiva ted  so ils . The re la t iv e  d iffe ren c es  in  ag ­
g regation  in  the A 3 h o rizo n  w e re  of about the sam e m agnitude that 
ex is ted  in  the A p  h o rizo n .
No ap p rec iab le  d iffe ren ces  in  aggregation ex is ted  betw een the c u lt i­
vated  and noncultivated  soils w ith in  the h o rizo n s . In  th is  case about 
4  p e r cent o f the so il was com posed of aggregates g re a te r  than 1. 00 m m  
and about 32 p e r  cent of aggregates w ere  g re a te r  than 0. 21 if im . N o te ­
w o rth y  is  the fa c t th a t the B £ horizons of the cu ltiva ted  so ils  had a  
s lig h tly  h ig h er content of aggregates g re a te r  than 0 . 21 m m  than the  
corresponding A p  and A ^  h o rizo n s . ■
O rg an ic  M a tte r
D a ta  p resen ted  in  T ab le  6 show- that average organ ic  m a tte r  contents  
of the noncu ltivated  so ils  w e re  1 , 856, 0 .9 0 8 , and 0 .5 3 9  p e r  cent fo r  the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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A p , A ^ , and p ro f ile s , re s p e c tiv e ly . The averag e  organ ic  m a tte r  
values fo r  the cu ltiva ted  so ils  was 1 . 305 p e r  cent fo r  the A p , 0 . 869  
p e r  cent fo r  the A 3 and 0 .4 5 3  p e r  cent fo r  the h o rizo n . In  both the  
cu ltiva ted  and noncu ltivated  s o ils , the o rgan ic  m a tte r  content decreased  
ra th e r  u n ifo rm ily  w ith  in c re a s e d  depth in  the p ro f ile .  The g re a te s t  
d iffe ren c es  in  the organ ic  m a tte r  content betw een the cu ltiva ted  and  
noncu ltivated  so ils  o c c u rre d  in  the A p h o rizo n s . The cu ltiva ted  so ils  
contained 70 p e r  cent as m uch organ ic  m a tte r  as the noncultivated  so ils  
in  the A p , 96 p e r cent as m uch o rgan ic  m a tte r  in  the A 3 , and 84 p e r  
cent as m uch organ ic  m a tte r  in  the h o rizo n . These decreases in  
organ ic  m a tte r  due to continuous c u ltiva tio n  w e re  not n e a r ly  as g re a t, 
percentage w ise , as the decreases th a t o c c u rre d  in  aggregation . In  
the case of aggregates g re a te r  than 0 . 21 m m , the decreases due to  
continuous cu ltiv a tio n  w e re  50 p e r  cent and 60 p e r  cen t, re s p e c tiv e ly , 
in  the A p  and A 3 p ro f ile s .
The c o rre la t io n  coe ffic ien ts  betw een o rgan ic  m a tte r  and agg rega­
tio n  fo r  a l l  A p  h o rizo n s  in  a l l  so ils  w ere  shown to be h ig h ly  s ig n ifican t 
by T ab les  12, 15, 18, and 21. T h is  c o rre la t io n  co e ffic ien t was a lso  
h ig h ly  s ig n ifican t fo r  the noncu ltivated  A 3 h o rizo n s  as shown by T ab le  
1 6 , but was not s ta t is t ic a lly  s ig n ifican t fo r  the cu ltiva ted  A ^ h o rizo n s .
The c o rre la t io n  coe ffic ien ts  betw een organ ic  m a tte r  and aggregation  
w e re  s ig n ifican t a t  the one p e r  cent le v e l of p ro b a b ility  fo r  the cu ltiva ted  
and a t  the 5 p e r  cent le v e l of p ro b a b ility  fo r  the n o n cu ltiva ted  B £ h o rizo n s  
as shown by  Tab les  20 and 17, re s p e c tiv e ly .
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Sim ple C o r r e la tio n s  For A ll  N o n cu ltiv a ted  Ap H orizons
_________________________________________________________ (17 d . f . )  .456*  .575**
> 1 .0 0
mm
7.


















C «E .C .







’ 0 .2 1  mm .850 **
A ggre.
Index .9 7 3 ** .780 **
CM .508* .5 9 2 **  .429
N .383 .511* .332 .8 6 1 **
C:N .410 .416 .328 .7 2 5 ** .281
C lay .193 .193 .087 .545* .036 .036
Fe2°3 .124 .124 .065 .501* .695 .065 .8 5 0 **
PH -.4 3 5 -.4 1 4 -.3 1 8 - .5 1 4 * -.3 8 5 -.4 5 3 - .5 1 0 * -.2 9 2
C «£ tC « .318 .507* .252 .8 5 1 ** .878 .439 .7 2 9 ** .7 1 5 ** - .3 6 5
Ca S a t . - .3 1 5 -.3 8 3 -.1 8 9 - .4 8 7 * -.3 8 7 -.4 0 9 - .5 0 3 * -.3 4 4 .8 8 7 ** - .3 0 5
Base S a t . - .4 5 8 * - .5 2 4 * -.3 3 3 - , 593* * - .4 6 8 - .4 9 3 * - .4 8 7 * -.2 9 0 .8 8 9 ** -.3 6 3 .969 **
Mean 37.3 58.3 1.474 1.856 0.108 9.80 14.2 2.03 5 .74 9 .8 37.4 51.0
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Sim ple C o rre la tio n s  For A ll C u lt iv a te d  Ap H orizons
(17 d . f . )  .456*  .575**
> 1 . 0 0
ran
7.











F ree  




C «E «C • 
e . / 1 0 0 g .
Ca Base 
S a t . S a t . 
7. 7.
> 0 . 2 1  ran .950**
A ggre.
Index .994** .945**
OM .501* .679** .518*
N .554* .739** .580** .932**
C:N .130 .215 .129 .681** .384
C lay .513* .517* .535* .661** .664** .344
^e2®3 .150 .168 .153 .368 .452 .127 .579**
pH .179 .032 .199 - .2 3 3 - . 2 0 0 - .1 3 1 - .1 7 4 - .1 5 3
C .E.C • .024 .168 .069 .691** .708** .365 .671** .612** - .2 1 9
Ca S a t . - .1 1 3 - .2 7 8  - . 1 0 1 - .4 0 1 - .4 0 6 - .1 3 2 - .2 7 8 - . 1 2 2 .818** -.2 6 9
Base S a t . .033 - .1 3 9 .045 -.3 7 7 -.3 4 9 - .2 2 4 - .2 3 2 - .1 5 3 .933 - .2 6 6 .926**
Mean 1 4 .5 2 9 .1  0 .646 1 .305 0 .0 8 4 8 .87 14 .7 1 .97 5 .87 6 .9 3 4 1 .4  57 .1
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M u ltip le  c o rre la tio n  analyses in d ica ted  th a t o rg an ic  m a tte r -was by  
fa r  the m ost im p o rta n t fa c to r in  the w a te r-s ta b le  agg regate  content of 
these s o ils . The m u ltip le  c o rre la tio n  c o e ffic ie n ts  in  T a b le  25 show th a t 
the re m o v a l o f independent v a ria b le s  o th er than o rg an ic  m a tte r d id  no t 
a p p re c ia b ly  a ffe c t the c o rre la tio n  c o e ffic ie n t.
The c u rv ilin e a r  re g re s s io n  lin e  fo r  the c u ltiv a te d  A p  h o rizo n  shown 
in  F ig u re  4  in d ica tes  th a t p e r cent ag g reg atio n  in c re a s e d  ra th e r  sh a rp ly  
but p ro g re s s iv e ly  le s s  w ith  in c re a s in g  in c rem en ts  o f o rg an ic  m a tte r .
W hen F ig u re s  3 and 4  a re  com p ared , i t  ap p ears  th a t the re la tio n ­
ship betw een o rgan ic  m a tte r and ag g reg atio n  was m o re  lin e a r  in  the non­
c u ltiv a te d  than  in  the c u ltiv a te d  s o ils . A  fu r th e r  com parison  of these  
tw o fig u re s  a t any g iven  o rg an ic  m a tte r le v e l in d ic a tes  th a t conditions  
w hich had p re v a ile d  in  the non cu ltivated  s o ils  w ere  m o re  conducive to  
ag g reg atio n  than  those in  the c u ltiv a te d  s o ils .
R esu lts  o f th is  in v e s tig a tio n  in d ica te  th a t p u tting  a  p o o rly  ag g reg ated  
R ich lan d , L in to n ia , o r O liv ie r  c u ltiv a te d  s o il in to  a  sod crop  fo r  a 
s u ffic ie n t len g th  of tim e  to  a tta in  a  s lig h t in c re a s e  in  o rg an ic  m a tte r  
w ould re s u lt in  the s o il a tta in in g  n e a r m ax im u m  ag g reg atio n .
In  the non cu ltivated  A ^  h o rizo n s , the c o rre la tio n  c o e ffic ie n t betw een  
o rg an ic  m a tte r and ag g reg atio n  was h ig h ly  s ig n ific a n t. A bove the one 
p e r cen t o rg an ic  m a tte r le v e l th e re  w as a  tendency fo r  in c re m e n t in c rease s  
in  o rg an ic  m a tte r to  becom e p ro g re s s iv e ly  le s s  e ffe c tiv e  as a  p o s itiv e  
fa c to r on ag g reg atio n  as shown by the c u rv ilin e a r  re g re s s io n  lin e  in  
F ig u re  6 .
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A lthough a  p o s itiv e  re la tio n s h ip  ex is te d  betw een o rg an ic  m a tte r and  
ag g reg atio n  in  the c u ltiv a te d  h o rizo n s , the c o rre la tio n  c o e ffic ie n t 
was not s ig n ific a n t.
The c u rv ilin e a r  re g re s s io n  lin e  in  F ig u re  8 in d ica tes  th a t o rg an ic  
m a tte r le v e ls  above one p e r cen t had l it t le  in flu en ce  on ag g reg atio n  in  
the h o rizo n s .
C a rb o n -N itro g e n  R a tio
T a b le  6 shows th a t the c a rb o n -n itro g e n  ra t io  in  the c u ltiv a te d  so ils  
was n a rro w e r than  in  the n o n cu ltiva ted  s o ils , and the c a rb o n -n itro g e n  
ra tio  becam e n a rro w e r w ith  in c re a s e  in  depth in  the p ro file . T h e  averag e  
c a rb o n -n itro g e n  ra tio s  in  the c u ltiv a te d  so ils  was 8 . 87 in  the A p , 7 . 62 
in  the A ^ , and 4 .9 9  in. the h o rizo n . In. the n o n cu ltiva ted  so ils  the  
ra tio s  w e re  9 . 80 , 8 .2 6 , and 5 .4 9  fo r  the A p , A g , and horizonB , 
re s p e c tiv e ly .
T h e h igh  deg ree o f c o rre la tio n  shown in  T ab les  12 th rough  20 betw een  
c a rb o n -n itro g e n  ra tio s  and ag g reg atio n  can be accounted fo r  in  p a r t by  
the h ig h ly  s ig n ific a n t c o rre la tio n  c o e ffic ie n ts  th a t e x is te d  betw een carb o n - 
n itro g e n  ra tio  and p e r cent o rg an ic  m a tte r . H o w ev er, i t  does app ear 
th a t o rg an ic  m a tte r w ith  a  h ig h  c a rb o n -n itro g e n  ra tio  m ay  have had m o re  
in flu en ce  on the ag g reg atio n  o f these so ils  than  o rg an ic  m a tte r w ith  a  
lo w  c a rb o n -n itro g e n  ra tio .
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C lay
The ave rag e  c la y  contents of the c u ltiv a te d  and non cu ltivated  so ils  
w as a lm o s t id e n tic a l. The averag es  w ere  about 14 p e r cent fo r  the Ap  
h o rizo n s , 18 p e r cent fo r  the Ag h o rizo n s , and 30 p e r cent fo r  the  
h o rizo n s .
S ig n ific a n t c o rre la tio n  ex is ted  betw een p e r cent c la y  and aggregates  
g re a te r 'th a n  0 . 21 m m  in  a ll  A p  h o rizo n s  as shown in  T ab le  12. T ab le  18 
shows th a t the c o rre la tio n  c o e ffic ien ts  w ere  s ig n ific a n t betw een c la y  and  
agg regates g re a te r than 1 .0 0  m m , aggregates g re a te r than 0 .2 1  m m , and  
fo r  ag g reg atio n  in d ex  in  the c u ltiv a te d  A p h o rizo n . These c o rre la tio n s  
can be accounted fo r  in  p a rt by the s ig n ific a n t c o rre la tio n s  betw een c la y  
and o rg an ic  m a tte r and betw een o rg an ic  m a tte r and ag g reg atio n . The c u rv i­
lin e a r  re g re s s io n  lin e  in  F ig u re  9 in d ica tes  th a t th e re  m ay have been a  
tendency fo r  the in flu en ce o f c la y  to  becom e m o re  re a l as the c la y  content 
in c re a s e d . H o w e v e r, due to  the s c a tte r o f the data  shown in  F ig u re  9 , i t  
seem s ev id en t th a t o th er fa c to rs  m ay  have m asked  the re a l in flu en ce  of c la y .
The c u rv ilin e a r  re g re s s io n  lin e  in  F ig u re  11 shows th a t the o rgan ic  
m a tte r  content in c re a s e d  s ig n ific a n tly  w ith  in c re a s e  in  c la y  conten t, how ­
e v e r th is  re la tio n s h ip  tended to  becom e le s s  m a rk e d  as the c la y  content 
in c re a s e d .
F re e  Iro n  O xide
The fre e  iro n  oxide content was e s s e n tia lly  the sam e in  the cu ltiv a te d  
and n o n cu ltiva ted  s o ils . The content of fre e  iro n  o x id e , as shown by
/
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T ab le  6 , averag ed  about 2 . 0 p e r cent in  the A p , 2 .4  p e r cent in  the A ^ , 
and 4 . 4  p e r cent in  the B  ^ h o rizo n s .
T ab les  12 through 15 show th a t h ig h ly  s ig n ific a n t c o rre la tio n s  ex is ted  
betw een fre e  iro n  oxide content and c lay  content in  a ll s o ils  and in  a ll  
h o rizo n s .
W ith  the exception  of the c u ltiv a te d  surface  s o ils , fre e  iro n  oxide  
app eared  to  be m o re  c lo se ly  associated  w ith  ag g regation  tVian d id  c la y . 
H o w ever, in  no case was th e re  a  s ta tis tic a lly  s ig n ific a n t c o rre la tio n  
betw een fre e  iro n  oxide content and agg regation .
C atio n  E xchange, B ase S a tu ra tio n  and pH
The averag e cation  exchange cap ac ity  o f the non cu ltivated  A p h o r i­
zons was 8 . 5 m . e . p e r 100 g ram s of s o il as com pared to  an averag e  of 
6 .9  m . e . in  the cu ltiv a te d  s o ils , w hich am ounted to  a  d iffe re n c e  of 1. 6 
m .e , p e r 100 g ram s of s o il. These values a re  re p o rte d  in  T ab le  7.
T h is  d iffe re n c e  can p ro b ab ly  be accounted fo r  by the d iffe re n c e  of 0 . 551 
p e r cen t th a t e x is ted  betw een the o rg an ic  m a tte r contents of these so ils  
since the c la y  contents of the cu ltiv a te d  and non cu ltivated  so ils  w ere  
a lm o s t id e n tic a l. I f  the d iffe re n c e  in  ca tio n  exchange cap ac ity  of 1 .6  
m . e . is  a ttrib u te d  to  the d iffe re n c e  in  o rg an ic  m a tte r content, then each  
one p e r cent o rg an ic  m a tte r w ould account fo r  about 2 . 9 m . e . o f exchange 
cap ac ity  p e r 100 g ram s o f s o il. H o w ev er, due to  the p o s itiv e , although  
n o n sig n ifican t, c o rre la tio n  th a t ex is ted  betw een cation  exchange cap ac ity  
and c a rb o n -n itro g e n  ra tio , as shown by Tab les  15 and 18, and due to  the
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fa c t th a t the o rg an ic  m a tte r in  the n o n cu ltiva ted  s o ils  had the w id e r 
c a rb o n -n itro g e n  ra tio , i t  is  v e ry  lik e ly  th a t the in flu en ce  o f the to ta l 
o rg an ic  m a tte r p re s e n t w ould be less  than 2 , 9 m . e . p e r 100 g ram s of 
s o il fo r  each one p e r cen t o f o rg an ic  m a tte r . I t  seem s reasonab le  to  
conclude th a t the o rg an ic  m a tte r content o f these so ils  does m ake an  
im p o rta n t co n trib u tio n  to  th e ir  ca tio n  exchange cap ac ity .
C om parisons o f the averag e  content of c a lc iu m , m agnesium , p o tas­
s iu m  and sod ium , the p e rc e n t s a tu ra tio n  o f each of these e lem en ts , and  
to ta l base sa tu ra tio n  a re  re p o rte d  in  T a b le  7 . The c u ltiv a te d  so ils  w ere  
s lig h tly  h ig h e r than the non cu ltivated  so ils  in  a l l  bases d e te rm in ed , and 
consequently h ig h er in  p e r cent base s a tu ra tio n .
The d iffe re n c e  in  p e r cent base s a tu ra tio n  betw een the c u ltiv a te d  and  
non cu ltivated  so ils  was re fle c te d  in  th e ir  averag e pH  m easu rem en ts , as  
shown in  T ab le  7 . The c o rre la tio n  c o e ffic ie n t betw een p e r cent base  
sa tu ra tio n  and pH  fo r  a l l  A p h o rizo n s  was . 912 ( .3 9 8  re q u ire d  fo r  s ig n ifi­
cance a t the one p e r cen t le v e l). T h is  re la tio n s h ip  is  dep icted  by the  
lin e a r  re g re s s io n  lin e  in  F ig u re  13.
A  n eg ative  re la tio n s h ip  ex is ted  betw een pH  and p e r cent c la y  as w e ll 
as betw een pH  and p e r cent o rg an ic  m a tte r . These c o rre la tio n s  w ere  
s ig n ific a n t in  a ll  A p h o rizo n s  and the n o n cu ltiva ted  A -j h o rizo n s  but w ere  
n o t s ig n ific a n t in  the c u ltiv a te d  A^ and a l l  B 2 h o rizo n s . A  signi fic a nt 
n eg ative  c o rre la tio n  ex is ted  betw een pH  and ag g reg atio n  as shown in  
T ab les  13, 14, 16, and 17. H o w ev er, th is  c o rre la tio n  can be p a r t ia lly  
exp la in ed  by the n eg ative  re la tio n s h ip s  o f p H  to  c la y  and to  o rg an ic  m a tte r
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con ten t, and the p o s itiv e  re la tio n s h ip  of c la y  and o rg an ic  m a tte r to  a g g re ­
g atio n  as shown by the sam e ta b le s .
A re a s
Som e v a r ia tio n  in  p h y s ic a l and ch e m ica l p ro p e rtie s  ex is te d  betw een  
the fo u r a re a s  o f the state  fro m  w h ich  the s o il sam ples w ere  taken . These  
a re a s  a re  com pared  in  T ab les  8 and 9 . The p r im a ry  reas o n  fo r  the E a s t 
B aton  Rouge sam ples showing a  lo w e r ave rag e  content of o rg an ic  m a tte r  
and ag g reg atio n  is  due to  the fa c t th a t fo u r of the s ix  p ro file s  th a t w ere  
sam pled  w e re  no n p aired  c u ltiv a te d  s o ils . The re s u lts  of these n on paired  
sam ples w e re  no t inc luded  in  the c o rre la tio n  and re g re s s io n  analyses  
re p o rte d  in  th is  th e s is .
The cu ltiv a te d  R ic h la n d , L in to n ia , and O liv ie r  s o il s e rie s  p ro file s  
a re  com pared  in  T a b le  10 , and the c u ltiv a te d  and n o n cu ltiva ted  R ich lan d  
s o ils  a re  com pared  in  T ab le  11.
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S U M M A R Y  A N D  C O N C LU SIO N S
F a c to rs  in flu en c in g  the s tru c tu re  o f som e P le is to c e n e  te rra c e  so ils  
in  L o u is ia n a  w e re  stud ied  d u rin g  1959 and I9 6 0 .
B u lk  s o il sam ples w ere  taken  fro m  fo r ty  d iffe re n t p ro file s . The  
p ro file s  w ere  lim ite d  to  the L in to n ia , R ich lan d , and O liv ie r  s e rie s .
The sam ples had a  c u ltiv a te d -n o a c u ltiv a te d  p a ire d  re la tio n s h ip . V a rio u s  
p h y s ic a l and ch e m ic a l d e te rm in a tio n s  w ere  m ade on the A p , A 3 and B% 
h o rizo n s  o f each of the p ro file s . S im p le  c o rre la tio n  c o e ffic ie n ts  w ere  
ca lcu la ted  to  exp ress  the re la tio n s h ip s  betw een ag g reg atio n  and o th er 
p h y s ic a l and ch e m ic a l c h a ra c te r is tic s . M u ltip le  c o rre la tio n  c o e ffi­
c ien ts  w ere  d e te rm in e d  betw een ag g reg atio n  and 2 to  6 independent 
v a ria b le s . L in e a r and c u rv ilin e a r  re g re s s io n  ana lyses w ere  p e rfo rm e d  
fo r  a l l  com parisons th a t w ere  s ig n ific a n tly  c o rre la te d .
The fo llo w in g  conclusions m ay  be draw n:
H ig h ly  s ig n ific a n t c o rre la tio n s  w ere  found to  e x is t betw een  
agg regates g re a te r than  1 .0 0  m m  in  d ia m e te r and ag g reg atio n  in d ex , 
agg regates g re a te r than 0 . 21 m m  in  d ia m e te r and ag g reg atio n  in d ex, 
and betw een ag g regates g re a te r than 1 .0 0  m m  and agg regates g re a te r  
than 0 .2 1  m m .
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O rg an ic  m a tte r content w as m o re  h ig h ly  c o rre la te d  w ith  p e r  
cen t agg regates g re a te r than  0 . 21 m m  than  w ith  aggregates g re a te r  
than 1 .0 0  m m , o r w ith  ag g reg atio n  in d ex .
A g g reg atio n  index and p e r cent aggregates g re a te r than 1 .00  
m m  in  d ia m e te r decreased  w ith  in c re a s e  in  depth in  both the cu ltiv a te d  
and n o n cu ltivated  s o ils . A g g reg ates  g re a te r than 0 .2 1  m m  d ecreased  
w ith  in c re a s e  in  depth in  the n o n cu ltivated  so ils  but rem a in ed  fa ir ly  
constant throughout the p ro file  of the c u ltiv a te d  s o ils .
N o n cu ltiva ted  su rface  so ils  contained 61 p e r cen t m o re  ag g re ­
gates g re a te r than  1 .00  m m , and 50 p e r cen t m o re  aggregates g re a te r  
than  0 .2 1  m m  than the c u ltiv a te d  su rface  s o ils .
The averag e  o rgan ic  m a tte r content of the non cu ltivated  so ils  
was 30 p e r cen t h ig h er in  the A p , 4  p e r cen t h ig h er in  the A 3 , and 16 
p e r cent h ig h e r in  the B 2 h o rizo n  than in  the c u ltiv a te d  s o ils .
T h e re  was a  h ig h ly  s ig n ific a n t c o rre la tio n  betw een p e r cent 
o rg an ic  m a tte r and ag g reg atio n  in  a l l  h o rizo n s  of a l l  so ils  w ith  the  
exception  of the A 3 h o rizo n  in  the c u ltiv a te d  s o ils .
M u ltip le  c o rre la tio n  analyses of the data in d ica ted  th a t o rgan ic  
m a tte r was by fa r  the m o at im p o rta n t fa c to r co n trib u tin g  to  the w a te r-  
stab le  ag g regate  content o f the so ils  stud ied .
C u rv ilin e a r re g re s s io n  analyses in d ica ted  th a t above the 2 p e r  
cen t o rg an ic  m a tte r le v e l in  the A p and A 3 h o rizo n  in c rease s  in  
org an ic  m a tte r content becam e p ro g re s s iv e ly  le s s  asso cia ted  w ith  
0 ag g reg a tio n . M ax im u m  ag g reg atio n  ap p eared  to  be reached  in  the B 2
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h o rizo n  a t an o rgan ic  m a tte r le v e l o f about one p e r cen t.
In c re m e n t d iffe re n c e s  in  o rgan ic  m a tte r content had a  g re a te r  
e ffe c t on p e r cent ag g reg atio n  in  the cu ltiv a te d  so ils  than in  the non­
cu ltiv a te d  s o ils .
The ca rb o n -n itro g en  ra tio  becam e n a rro w e r w ith  in c re a s e  in  
depth in  the p ro file , and w as m o re  n a rro w  in  the cu ltiv a te d  than in  the  
non cu ltivated  s o ils .
A  p o s itiv e  re la tio n s h ip  ex is ted  betw een ca rb o n -n itro g en  ra tio  
and p e r cent ag g regation .
O rg an ic  m a tte r co n trib u ted  g re a tly  to  the catio n  exchange cap ac ity  
of the s o ils .
O rg an ic  m a tte r in c rease d  s ig n ific a n tly  w ith  in c re a s e s  in  the  
c la y  content of the A p h o rizo n s . T h is  c o rre la tio n  was h ig h ly  s ig n ifi­
cant in  the c u ltiv a te d  s o ils .
S ig n ifican t neg ative  c o rre la tio n s  ex is ted  betw een pH  and c la y  
content and betw een p H  and o rg an ic  m a tte r content.
A g g reg atio n  was s ig n ific a n tly  c o rre la te d  w ith  c la y  content only  
in  the A p  h o rizo n s of the c u ltiv a te d  s o ils .
A  h ig h ly  s ig n ific a n t c o rre la tio n  ex is ted  betw een c la y  and fre e  
iro n  oxides in  a ll  s o ils  and a l l  h o rizo n s .
A  h ig h ly  s ig n ific a n t c o rre la tio n  ex is ted  betw een pH  and p e r cent 
base sa tu ra tio n .
S o il pH  d ecreased  w ith  in c re a s e  in  depth in  the p ro file s .
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